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SAFETY SYMBOLS 



General Definitions of Safety Symbols Used On Equipment or In Manuals. 



h 



r±- OR (-±r 



rh 



OR 



Instruction manual symbol: the product will be marked with this 
symbol when it is necessary for the user to refer to the instruction 
manual in order to protect against damage to the instrument. 

Indicates dangerous voltage (terminals fed from the interior by 
voltage exceeding 1000 volts must be so marked). 

Protective conductor terminal. For protection against electrical 
shock in case of a fault. Used with field wiring terminals to in- 



dicate the terminal which must be conne 



.Tr/Mind K f ArP 
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operating equipment. 



Low-noise or noiseless, clean ground (earth) terminal. Used for a 
signal common, as well as providing protection against electrical 
shock in case of a fault. A terminal marked with this symbol must 
be connected to ground in the manner described in the installation 
(operating) manual, and before operating the equipment. 

Frame or chassis terminal. A connection to the frame (chassis) of 
! the equipment which normally includes all exposed metal struc- 
tures. 



Alternating current (power line). 

Direct current (power line). 

Alternating or direct current (power line). 



WARNING | 






1 

i 


►CAUTION 3 



The WARNING sign denotes a hazard. It calls attention to a pro- 
cedure, practice, condition or the like, which, if not correctly per- 
formed or adhered to, could result in injury or death to personnel. 

The CAUTION sign denotes a hazard. It calls attention to an 
operating procedure, practice, condition or the like, which, if not 
correctly performed or adhered to, could result in damage to or 
destruction of part or all of the product. 



NOTE: 



The NOTE sign denotes important information. It calls attention 
to procedure, practice, condition or the like, which is essential to 
highlight. 
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SECTION I 

GENERAL INFORMATION 



1-1. INTRODUCTION. 

1-2, This Operating and Service Manual contains 
information necessary to install, operate, test, adjust, and 
service the Hewlett-Packard Model 339A Distortion 
Measurement Set. 

1 -3 This section of the manual contains the performance 

specifications and general operating characteristics of the 

Model 339 A. Also listed are available options and 
accessories, and instrument and manual identification 
information. 

1-4. SPECiFiCATiONS. 

1-5. Operating Specifications for the Model 339A are 
listed in Table 1-1. These specifications are the 
performance standards or limits against which the 
instrument is tested. Table 1-2 lists general operating 
characteristics of the instrument. These characteristics 
are not specifications but are typical operating 
characteristics included as additional information for the 
user. 

1-6. INSTRUMENT AND MANUAL IDENTIFI- 
CATION. 

1-7. Instrument identification by serial number is 
located on the rear panel. Hewlett-Packard uses a two- 
section serial number consisting of a four-digit prefix and 
a five-digit suffix separated by a letter designating the 
country in which the instrument was manufactured. ( A = 
U.S.A.; G = West Germany; J = Japan; U = United 
Kingdom.) The prefix is the same for all identical 
instruments and changes only when a major instrument 
change is made. The suffix, however, is assigned 
sequentially and is unique to each instrument. 

1-8. This manual applies to instruments with serial 
numbers indicated on the title page. If changes have been 
made in the instrument since the manual was printed, a 
yellow “Manual Changes” supplement supplied with the 
manual will define these changes and explain how to 
adapt the manual to the newer instruments. In addition, 
backdating information contained in Section VII adapts 
the manual to instruments with serial numbers lower 
than those listed on the title page. 

1-9. Part numbers for the manual and the microfiche 
copy of the manual are also listed on the title page. 



1-10. DESCRIPTION. 

1-11. The Model 339A Distortion Measurement Set 
combines a low distortion signal source, a high resolu- 
tion distortion analyzer, an rms responding voltmeter 
and a VU (volume units) meter in one unit. 

1-12. The signal source used in the Model 339A is a 
“bridged-T” oscillator which provides a low distortion 
sine-wave signal from 10 Hz to 110 kHz. The output 
amplitude is variable from 1 mV rms to 3 V rms into a 
600 ohm load and is maintained by an amplitude control 
circuit which minimizes amplitude variations even when 

fraonan r*\7 ranOM 
CiUUlgmE, ll^uwiiv; *»***£,«-*,. 

1-13. The distortion analyzer section of the 339A 
contains a tracking notch filter which is tuned to the 
oscillator frequency. The analyzer measures total 
harmonic distortion (THD) from 100% full-scale to .01% 
full-scale in nine ranges and features both automatic “Set 
Level” and automatic “Nulling” to greatly simplify 
operation. The Auto Set Level feature automatically sets 
the reference level over a 10 dB range. If the input signal is 
outside this range, a LED on the front panel indicates 
whether the INPUT RANGE control setting must be 
increased or decreased to be within the “pull-in” range of 
the Auto Set Level. The Auto Nulling feature is fully 
automatic when the 339 A internal oscillator is used as the 
signal source. When an external oscillator is used as the 
signal source, an LED on the front panel indicates which 
direction the FREQUENCY controls must be set to be 
within the Auto Nulling range. Distortion characteristics 
of the input signal can be monitored at the MONITOR 
OUTPUT terminals with external equipment (oscillo- 
scope, voltmeter, spectrum analyzer, etc.) to provide 
additional analysis of the distortion products. 

1-14. The Model 339 A is equippped with an amplitude 
modulation (AM) detector which has a frequency 
response from 550 kHz to 1.6 MHz. The AM detector 
permits the measurement of modulation distortion. 

1-15. The 339A contains three active filters, one high- 
pass and two low-pass, which enables the user to 
eliminate unwanted frequencies and noise to permit 
higher resolution measurements. 

1-16. The ac voltmeter section of the 339A measures the 
rms value of input voltage from 1 mV full-scale to 300 V 
full-scale in twelve ranges. In the VU meter mode, the 
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meter response characteristics are changed to those of a 
volume units meter. 

1-17. OPTIONS. 

1-18. The following options are available for use with the 
Model 339A: 

Option 907: Front Handle Kit 



Option 908: Rack Mounting Kit 

Option 909: Front Handle and Rack Mounting Kit 

Option 9 10: Additional Operating and Service 

Manual 

1-19. Recommended Test Equipment 

1-20. Equipment required to maintain the Model 339A is 
listed in Table 1-3. Other equipment may be substituted if 
it meets the critical requirements listed in the table. 



Table 1-1. Specifications. 
DISTORTION 



Fundamental Frequency Range: 

10 Hz to 110 kHz continuous frequency coverage in 4 

j i _ - — - .»t-> O <Hintf roenlutinn Dictnrtinn 

UdOdUC idliyco Willi ^.-uiyu 1- 

analyzer and oscillator are simultaneously tuned. 
Distortion Measurement Range: 

0.01 % full scale to 1 00% full scale (-80 dB to 0 dB) in 9 



Detection and Meter Indication: 

True rms detection for waveforms with crest factor ^ 3. 
Meter reads dB and % THD (Total Harmonic Distortion). 
Meter response can be changed from NORMAL to VU 
ballistics with a front panel switch. 

Distortion Measurement Accuracy: 



20 Hz to 20 kHz 
10 Hz to 50 kHz 
50 kHz to 1 10 kHz 



±1 dB 
+1. -2 dB 
+ 1.5. -4 dB 



The above specifications apply for harmonics 
< 330 kHz. 

Fundamental Re/ection: 

10 Hz to 20 kHz >100 dB 
20 kHz to 50 kHz > 90 dB 

50 kHz to 1 10 kHz > 86 dB 

Distortion Introduced by Instrument ( Input > 1 V rms) 



10 Hz to 20 kHz 
20 kHz to 30 kHz 
30 kHz to 50 kHz 
50 kHz to 1 10 kHz 



< -95 dB 

< -90 dB 

< -85 dB 

< -70 dB 



Residual Noise (Fundamental frequency setting < 20 kHz, 80 
kHz filter in. source resistance $ 1 kCl shielded): 

< -92 dB referenced to 1 V. 



Input Level for Distortion Measurements: 

30 mV to 300 V rms 
(100 mV range minimum) 

Input impedance: 

100 kll rl .0% shunted by< 100 pF input High to Low 



DC Isolation: 

Input low may be connected to chassis ground or floated 
30 V to reduce the effects of ground loops on the 
measurement. 

Auto Set Level: 

No set level adjustment required. Distortion 
measurements are made directly over 10 dB range 
selected by input range switch. Two LED annunciators 
provide a fast visual indication to change input range for 
valid distortion measurement. Correct range isindicated 
when both annunciators are extinguished. 

Auto Null: 

Using internal oscillators: No manual frequency tuning 
necessary when using internal oscillator as signal 
source Oscillator frequency controls simultaneously 
tune the analyzer. 

Using external frequency source: T wo LED annunciators 
provide a quick visual indication for the operator to in- 
crease or decrease the analyzer frequency controls. 
When the analyzer is rough tuned to within one least 
significant digit of the fundamental frequency, the in- 
dicator lights are extinguished and the 339A auto-null 
circuitry takes over to provide a fast accurate null 
without tedious operator tuning. 

input Filters (usable on all functions): 

Low Pass 

30 kHz - 3 dB point at 30 kHz, +2.6 kHz, - 3 kHz. 
Provides band limiting required by FCC for proof-of- 
performance broadcast testing. 

80 kHz - 3 dB point at 80 kHz, + 7 kHz, - 7.9 kHz. 
Normally used with fundamental frequencies 
<20 kHz to reduce the effect of higher frequency 
noise present in the measured signal. 

High Pass 

400 Hz - 3 dB point at 400 Hz, +35 Hz, -40 Hz. 
Normally used with fundamental frequencies 
> 1 kHz to reduce the effect of hum components in 
the input signal. 

Monitor Output: 

Provides scaled presentation of input signal after 
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Table 1-1. Specifications (Cont’d). 



fundamental is removed for further analysis using 
oscilloscope or low frequency spectrum analyzer. 

Output Voltage: 1 V rms ±5% open circuit for full 



scale meter indication, proportional to meter 
deflection 

Output Resistance: 1 kfl ±5%, 



VOLTMETER 



Voltage Range: 



1 mV rms full scale to 300 V rms full scale 
( - 60 dB to + 50 dB full scale, meter calibrated in dBV 
and dBm into 600 0) 



Frequency Range: 

10 Hz to 110 kHz 
Accuracy (% of range setting I 

20 Hz to 20 kHz ± 2% 



Monitor Output: 

Provides scaled presentation of input signal for further 
analysis using oscilloscope or low frequency spectrum 
analyzer. 

Output Voltage: 1 V rms ±5% open circuit for full 
scale meter indication, proportional to meter 
deflection. 

Output Resistance: 1 kll ± 5%. 

RELATIVE INPUT LEVEL 



Defection and Meter Indication 

True rms detection for waveforms with crest factor s: 3. 

Meter reads true rms volts, dB V, and dBm into 60011. 

Input Impedance: 

100 kl) * 1.0% shunted by <100 pF Input High to 
Low. 

OSCILLATOR 



Provides a ratio measurement relative to an operator 
selected reference level with readout directly in dB V or 
dBm (600 11). 

Voltage range, frequency range, accuracy 
specifications, and monitor are the same as in 
VOLTMETER mode. (Accuracy is relative to OdB set level 
input.) 



Frequency Range: 

1 0 Hz to 1 1 0 kHz in 4 overlapping decade ranges with 2 
digit resolution Frequency vernier provides continuous 
frequency tuning between 2nd digit switch settings. 

Output Level: 

Variable from < 1 mV to > 3 V rms into 600 0 with 10 
dB/step LEVEL control and 1 0 dB VERNIER adjustment. 

OSC LEVEL position on function switch allows a quick 
check of oscillator level without disconnecting leads to 
device under test. 

OFF position on Oscillator LEVEL control provides fast 
signal-to-noise measurement capability. Oscillator 
output terminals remain terminated in 60011. 



Frequency Accuracy: 

± 2% of selected frequency (with FREQUENCY VERNIER 
in CAL position). 



Level Flatness: 



20 Hz to 20 kHz 
1 0 Hz to 1 1 0 kHz 



±0.1 dB 
±0.2 db 



Distortion (> 600 0 load, <3 V output,): 



10 Hz to 20 kHz 
20 kHz to 30 kHz 
30 kHz to 50 kHz 



< -95 dB (0.0018%) THD 

< -85 dB (0,0056%) THD 

< -80 dB (0.01%) THD 



50 kHz to 1 10 kHz < -70 dB (0.032%) THD 
Output Resistance: 



60011 ± 5% 



AM DETECTOR 



Frequency Range: 

Carrier frequencies: 550 kHz to 1.6 MHz. 

Modulation frequencies: 20 Hz to 20 kHz. 

Distortion introduced by AM Detector I with 30 kHz filter 
switched INI: 

Up to 85% Modulation: < -36 dB (1.6%) THD 

85% to 95% Modulation: < -30 dB (3%) THD 



Input Level 



Maximum: 60 V peak 

Modulation signal level: 

2.0 V rms minimum 
10 V rms maximum 

Monitor Output ( with modulated RF earner applied to 
AM Detector input I: 
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Table 1-1. Specificatons (Cont’d). 



Distortion mode: Provides scaled presentation of 
demodulated input signal after fundamental is 
removed 



Voltmeter and Relative Input mode: Provides scaled 
presentation of demodulated input signal. 

Output Voltage and Output Resistance are the same 
as in Distortion mode. 



Table 1-2. Typical Operating Characteristics. 



GENERAL 


Operating Environment : 


Weight: 


Temperature 0°C to 50°C. 

Humidity Range: < 95%, 0°C to 40°C. 


Net 8.2 kg (1 8 lbs.): shipping 11.3 kg (25 lbs.). 
Dimensions: 


Storage Temperature: 


426 mm wide x 146 mm high x 442 mm deep (16.75" 


- 40^0 to + 6b°C. 


wide x 5.75" high x 17.4" deep). 


Power: 




100/120/220/240. -i-5%. -10%. 40 to 66 Hz, 200 mA 




max. 





Table 1-3. Recommended Test Equipments. 



Instrument 


Critical Specification 


Recommended Model 


Use 


AC Calibrator 


Frequency: 

10 Hz - 1 10 kHz 


-hp- Model 745A 
AC Calibrator 


PAT 




Output Level: 

1 mV - 300 V rms 
Level Accuracy: 

± .2% 

Output Impedance: 
< 50 Q 


-hp- Model 746A 
High Voltage 
Amplifier 


True RMS 


Frequency Range 


-hp- Model 3403C 


PT 


Voltmeter 


10 Hz - 1 10 kHz 
Voltage Range 
1 mV - 10 V rms 
Measurement Accuracy: 
± .5% 

Measurement Resolution 
.1% of full-scale 
Crest Factor: 

5 4 


True RMS 
Voltmeter 


Pulse Generator 


Pulse Output 
Amplitude: 

1 0 V p-p 
Pulse Width: 

Variable, 1 msec -10*isec 
Repetition Rate: 

1 00 Hz - 10 kHz 


-hp- Model 801 1 A 
Pulse Generator 


P 


Oscilloscope 


Bandwidth 
DC - 2 MHz 
Sweep Time 
.1 M s - .5 sec/div 
Sensitivity: 

.1 V/div. 


-hp- Model 1 221 A 
Oscilloscope 


PT 
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Table 1-3. Recommended Test Equipments (Cont’d). 



Instrument 


Critical Specification 


Recommended Model 


Use 


Frequency Counter 


Frequency Range: 

10 Hz - 1 10 kHz 
Frequency Resolution: 
.1 % of reading 


-hp- Model 5300A 
Counter Mainframe 
-hp- Model 5302A 
Counter Module 


P 


Spectrum Analyzer 


Frequency Range: 

10 Hz - 330 kHz 
Frequency Resolution: 
.1 Hz 

Input Amplitude: 

1 V 

Dynamic Range: 

50 dB 

Measurement 
Resolution: 
x .1 dB 

Minimum Bandwidth: 
3 Hz 


-hp- Model 3044A 
Spectrum Analyzer 


PA 


Tuneable Notch 
Filter 


Frequency Range 
10 Hz - 110 kHz 
Notch Depth: 

3? -80 dB 


i »*. j.i o o r» A 

-rip* iviuuci 
D istortion 
Measurement 
Set 


P 


Low Distortion 
Oscillator 


Frequency Range: 

10 Hz - 110 kHz 
Output Level: 

3 V rms into 600 il 
THD: 

> -95 dB (10 Hz - 20 kHz) 

> -85 dB (20 kHz - 30 kHz) 

> -80 dB (30 kHz - 50 kHz) 

> -70 dB (50 kHz - 1 10 kHz) 


-hp- Model 239A 
Oscillator 


PAT 


DC Digital 
Voltmeter 


Input Range: 

4 V dc 

Measurement 

Accuracy: 

± .1% 

Resolution: 

.01% of full-scale 


-hp- Model 3465A 
Digital Voltmeter 


AT 


Resistors 


600 !l Resistive 
Load 


-hp- Accessory No. 
1 1095A 


PA 




600 il 1% Metal 
Film 


-hp- Part No. 
0698-5405 






60 kil 1 % Metal 
Film 


-hp- Part No. 
0698-5973 


P 




1 00 kil .1% 
Metal Film 


-hp- Part No 
0698-4158 






1 kil 1% 
Metal Film 


-hp- Part No. 
0757-0280 





P = Performance Test 
A - Adjustment Procedures 



T - Troubleshooting 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This section of the manual contains information and 
instructions necessary to install the Model 339A 
Distortion Measurement Set. Also included are initial 
inspection procedures, power and grounding require- 
ments, environmental information, and packaging 
instructions. 

2-3. INITIAL INSPECTION. 

2-4. This instrument was carefully inspected, both 
mechanically and electrically, before shipment. It should 
be free of mars and scratches and in perfect electrical 
ordep. The instrument should be inspected upon receipt 
for damage that might have occured in transit. If the 
shipping container or cushioning material is damaged, it 
should be kept until the contents of the shipment have 
been checked for completeness and the instrument has 
been mechanically and electrically inspected. Procedures 
for testing the electrical performance of the Model 339A 
are given in Section IV of this manual. If the contents are 
incomplete, if there is mechanical damage or defect, or if 
the instrument does not pass the Performance Tests, 
notify the nearest Hewlett-Packard Office. (A list of the- 
hp- Sales and Service Offices is presented at the back of 
this manual.) If the shipping container is damaged, or the 
cushioning material shows signs of stress, notify the 
carrier as well as the Hewlett-Packard Office. Save the 
shipping materials for the carriers inspection. 

2-5. PREPARATION FOR USE. 

2-6. Power Requirements. 

2-7. The Model 339A requires a power source of 100. 
120, 220, or 240 V ac (+5% - 10%), 48 Hz to 66 Hz single 
phase. Maximum power consumption is 48 VA. 

2-8. Line Voltage Selection. 

2-9. Before connecting ac power to the Model 339A 
make sure the rear panel line selector switches are set to 
correspond to the available power line voltage and that 
the proper fuse is installed, as shown in Figure 2-1. The 
instrument is shipped from the factory with the line 
voltage and fuse selected for 120 V ac operation. 

2-10. Power Cable. 

2-11. Figure 2-2 illustrates the standard configurations 
used for -hp- power cables. The number directly below 
each drawing is the -hp- part number for a power cable 
equipped with a connector of that configuration. If the 




100 Volt! IZO Volts 




NOMINAL 


OPERATING RANGE 




VOLTAGE 


- 10%. + 5% of nominal 


FUSE 


100 volts 


90 to 105 volts 




120 volts 


108 to 126 volts 


0.25 A 


220 volts 


198 to 231 volts 


240 volts 


216 to 252 volts 





Figure 2-1. Line Voltage Selection. 

appropriate power cable is not included with the 
instrument, notify the nearest -hp- Sales and Service 
Office and the proper cable will be provided. 

2-12. Grounding Requirements. 

2-13. To protect operating personnel, the National 
Electrical Manufacturer's Association (NEMA) 
recommends that the instrument cabinet and front panel 
be grounded. The Model 339A is equipped with a three 




Figure 2-2. Power Cord Configurations. 
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conductor power cable which, when plugged into an 
appropriate receptacle, grounds the instrument. 

2-14. Bench Use. 

2-15. The Model 339 A is shipped with plastic feet and tilt 
stands installed and is ready for use as a bench 
instrument. The plastic feet are shaped to permit 
“stacking” with other full-module Hewlett-Packard 
instruments. The tilt stands permit the operator to elevate 
the front of the instrument for operating and viewing 
convenience. 

2-16. Rack Mounting. 

2-17. The Model 339A may be rack mounted by adding 
rack mounting kit Option 908 or Option 909. Option 908 
contains the basic hardware and instructions for rack 
mounting; Option 909 adds front handles to the basic 
rack mount kit. The rack mount kits are designed to 
permit the instrument to be installed in a standard 1 9 inch 
rack. 

2-18. ENVIRONMENTAL REQUIREMENTS. 

WARNING ^ 



To prevent electrical shock or fire hazard, 
do not expose the instrument to rain or 
moisture. 

2-19. Operating and Storage Temperature. 

2-20. In order to meet the specifications listed in Table 
1-1, the instrument should be operated within an am- 
bient temperature range of 0°C to + 50°C ( + 32°F to 
+ 122°F). 



2-21. The instrument may be stored or shipped where 
the ambient temperature range is within -40°C to 
+ 65°C (-40°F to + 149°F). However, the instrument 
should not be stored or shipped where temperature fluc- 
tuations cause condensation within the instrument. 
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2-22. Humidity. 

2-23. The instrument may be operated in environments 
with relative humidity of up to 95%. However, the 
instrument must be protected from temperature extremes 
which cause condensation within the instrument. 

2-24. Altitude. 

2-25. The instrument may be operated at altitudes up to 
4572 meters (15,000 feet). 

2-26. REPACKAGING FOR SHIPMENT. 

NOTE 

If the instrument is to he shipped to Hewlett- 
Packard for service or repair, attach a tag to 
the instrument identifying the owner and 
indicating the service or repair to be 
accomplished. Include the model number and 
full serial number of the instrument. In any 
correspondence, identify the instrument by 
model number and full serial number. If you 
have any questions, contact your nearest -hp- 
Sales and Service Office. 

2-27. The following is a general guide for repackaging 
the instrument for shipment. If the original container is 
available, place the instrument in the container with 
appropriate packing material and seal well with strong 
tape or metal bands. If the original container is not 
available, proceed as follows: 

a. Wrap the instrument in heavy paper or plastic 
before placing it in an inner container. 

b. Place packing around all sides of the instrument 
and protect the front panel with cardboard strips or 
plastic foam. 

c. Place the instrument and inner container in a heavy 
carton and seal with strong tape or metal bands. 

d. Mark the shipping container “DELICATE 
INSTRUMENT', “FRAGILE”, etc. 






1. Meter indicates voltage level, distortion in dB or percent, 
or VU (volume units) in dB. 

2. Filters permit the user to eliminate unwanted frequencies 
and noise from the measurement. The filters include a 400 Hz 
high-pass filter which is normally used to reject power-line 
related noise, a 30 kHz low-pass filter for use in making "proof 
of performance" measurements at AM broadcast stations, and 
an 80 kHz low-pass filter to eliminate high frequency noise. 

3 DISTORTION RANGE control selects the gain of the 
distortion measurement circuits to the proper sensitivity for 
measuring the applied signal. 

4. INPUT RANGE control sets the input range of the 
distortion and meter circuits to the proper sensitivity for 
measuring the applied signal. 

5. Input Range indicators indicate the direction the INPUT 
RANGE control must be turned to select the correct range for 
the signal applied. 

6. FREQUENCY controls determine the fundamental 
reiection frequency of the analyzer and the output frequency of 
the oscillator. 



Figure 3-1. Control. Connector and Indicator 
Descriptions. 



7. Frequency indicators indicate the direction the 
FREQUENCY controls must be turned to bring the analyzer 
circuits within "pull-in range" of the fundamental frequency of 
the applied signal. This applies only when using an external 
signal source. 

8. OSCILLATOR OUTPUT terminals. Output impedance is 
600 O. 

9. OSCILLATOR LEVEL control changes the output level in 
10 dB V steps from 3 mV rms to 3 V rms into 600 n. The LEVEL 
control also includes an OFF position which disconnects the 
oscillator output and terminates the output terminals with a 
600 0 resistive load. 

10. Oscillator LEVEL Vernier permits the output level to be 
varied below the level selected by the LEVEL control. This 
makes the oscillator output level continuously variable from 
less than 1 mV to greater-than 3 rms into 600 fl. 

1 1 . OSCILLATOR FREQUENCY VERNIER. Frequency range 
of the vernier permits the oscillator output frequency to be in- 
creased above the frequency selected by the FREQUENCY 
controls. Frequency range of the vernier is approximately equal 
to one step on the center frequency control. 



3-0 



12. DISTORTION ANALY2ER (and voltmeter) terminals 
provide connection for analyzer and voltmeter inputs. 

1 3. ANALYZER (and voltmeter) INPUT/GND SELECT switch 
selects Distortion ANalyzer input with either circuit or chassis 
ground or AM DETECTOR input with chassis ground only. 

14 . AM DETECTOR input terminal provides connection for 
amplitude modulated RF signals. 

1 5. Ground Terminal provides connection to 339A Chassis. 

1 6. METER RESPONSE switch selects normal or VU (volume 
units) meter response. 

1 7. RELATIVE ADJUST permits the user to set a convenient 
reference level on the meter when using the voltmeter 
RELative LEVEL FUNCTION. 

18. FUNCTION control selects analyzer or voltmeter 
functions. 

19. MONITOR terminals permit the signal applied to the 
meter circuitry to be monitored. The MONITOR output is 1 V 
rms for a full-scale meter deflection. 

With an audio signal applied to the DISTORTION ANALYZER 
input the MONITOR output will be: 

DISTORTION FUNCTION - Distortion products of the applied 
signal after the fundamental has been removed. 

INPUT LEVEL - And RELative LEVEL FUNCTIONS. Scaled 
presentation of the applied signal. 

With a modulated RF signal applied to the AM DETECTOR input 
the MONITOR output will provide: 

DISTORTION FUNCTION - Scaled presentation of the 
demodulated input signal with the fundamental removed. 

INPUT LEVEL and RELative LEVEL FUNCTIONS - Scaled 
presentation of the demodulated input signal. 

The MONITOR terminals are disabled when using the 
OSCillator LEVEL FUNCTION. 

20. LINE switch applies ac power to the instrument. 

21 . AC LINE connector provides connection for ac power. 

22. AC VOLTAGE SELECTOR switches setthe instrument to 
operate from 100 V, 1 20 V, 220 V, or 240 V ac power source. 

23. FUSE protects the instrument circuits from excessive 
current. 
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SECTION III 
OPERATION 



3-1. INTRODUCTION. 

3-2. This section contains information and instructions 
necessary for operation of the Model 339A Distortion 
Measurement Set. Included is a description of operating 
characteristics, a description of operating controls and 
indicators, and functional checks to be performed by the 
operator. 

3-3. OPERATING CHARACTERISTICS. 

3-4, General. 

3-5. the Model 339A is designed to measure Total 
Harmonic distortion (THD) of signals having a 
fundamental frequency between 10 Hz and 1 10 kHz. the 
analyzer section of this instrument measures total 
harmonic distortion levels from 100% (0 dB) full-scale to 
.01% (-80 dB) full-scale in nine ranges as selected by the 
DISTORTION RANGE control, to simplify operation, 
the analyzer section features both automatic “set level” 
and automatic “nulling”. 

3-6. The Auto Set Level feature automatically sets the 
measurement reference level over a 10 dB V range. If the 
input signal is outside this range, an LED on the front 
panel indicates whether the INPUT RANGE control 
setting must be increased or decreased to be within the 
“pull-in” range of the Auto Set Level. 

3-7. The Auto Nulling feature is fully automatic when 
the 339A internal oscillator is used as the signal source. 
When using an external signal source, an LED on the 
front panel indicates which direction the FREQUENCY 
controls must be rotated to be within the Auto Nulling 
range. 

3-8. The Model 339A includes an AM detector which 
has a carrier frequency range of 550 kHzto 1.6 MHz. The 
AM detector permits the measurement of THD of a 
modulation signal. 

3-9. The signal source used in the Mode! 339A is a 
“bridged T” oscillator which provides a low distortion 
sine-wave signal from 10 Hz to 1 10 kHz. The operating 



frequencies of the oscillator and the analyzer notch filter 
are set simultaneously. The output level of the oscillator 
is variable from 1 mV rms full-scale to 3 V rms full-scale 
into a 600 fl load. 

3-10. The ac voltmeter section of the Model 339A 
measures the true rms value of input voltages from 1 mV 
full-scale to 300 V full-scale in twelve ranges. Frequency 
response of the meter section is 10 Hz to 1 10 kHz. 

3-11. True RMS VS Average Responding 
Detection. 



3-12. Since the 339A employs a true rms converter to 
detect the measurement signal, it is less susceptible to 
errors than average responding devices. Most average 
responding meters are calibrated to indicate the rms 
value of a pure sine-wave. When reading a pure sine- 
wave, both the true rms and average responding meters 
will give the correct indication. However, when reading 
complex signals the average responding meter may be in 
error. The amount or error depends upon the particular 
signal being measured. 

As an example; when measuring a square-wave, the true 
rms meter will give the correct indication of the rms 
value. The average responding meter however, will read 
1 1% high. The average responding meter is also affected 
by signals with harmonic content. The amount of error 
introduced by an average responding meter due to 
harmonics is dependent upon the relative amplitude, 
phase, and order of the harmonic. The third harmonic 
usually causes the greatest amount of error. For example, 
when measuring a signal with third harmonic content, an 
average responding meter can be in error by +5% to -20% 
depending upon the amplitude and phase of the 
harmonic, relative to the fundamental frequency. Due to 
the errors inherent in average responding meters, a 
distortion analyzer which employs this type of detector 
will also be subject to the same measurement errors. 
These errors can cause indicated distortion readings to be 
as much as 1.3 dB below the actual rms value for certain 
combinations of second and third harmonics. The Model 
339A is not affected by the errors associated with average 
responding detectors and will provide more accurate 
measurement indications. 
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3-13. Turn-On and Warm-Up. 

3-14. Before connecting ac power to the 339 A, be certain 
the rear panel voltage selector switches are set to 
correspond to the voltage of the available power line and 
that the proper fuse is installed for the voltage selected. 
For rated measurement accuracy, the 339A should be 
allowed to “warm-up” for at least 15 minutes. 

3-15. DISTORTION MEASUREMENT. 



3-16. Distortion Measurement Using the 339A 
Internal Oscillator. 

3-17. The Model 339A Distortion Measurment Set is 
designed to provide complete capability for measuring 
Total Harmonic Distortion by combining an automatic, 
high resolution distortion analyzer and a low distortion 
signal source. Figure 3-2 illustrates the fundamental 
application of the Model 339A. The figure shows the 
equipment configuration and includes an operating 
procedure for making THD measurements. 



339A DISTORTION 
MEASUREMENT SET 



DEVICE BEING TESTED 




ANALYZER 

INPUT 



PRELIMINARY ADJUSTMENTS. 

a. Set the OSCILLATOR LEVEL control to OFF. 

b. Set the METER RESPONSE switch to NORMal. 

c Set the ANALYZER INPUT/GND SELECT switch to Distortion ANalyzer. (Low input connected to chassis ground or floated as 
desired.) 

d. Set FILTER switches as desired. 

e. Connect the 339A DISTORTION MEASUREMENT SET and the device to be tested as shown. 

OSCILLATOR ADJUSTMENT. 

f Set the FUNCTION switch to OSCillator LEVEL and adjust the OSCILLATOR LEVEL and LEVEL vernier controls for the desired 
signal level as indicated on the meter (Change the METER INPUT RANGE switch as necesary to obtain the proper meter range.) 

g. Set the FREQUENCY controls and FREQUENCY VERNIER for the desired output frequency. (Use a frequency counter if 
frequency is critical.) 

ANALYZER ADJUSTMENT 

h. Set the FUNCTION switch to DISTORTION. 

i. Select the proper input range by turning the METER INPUT RANGE control in the direction indicated by the INPUT RANGE 
indicator lights. The proper input range has been selected when the INPUT RANGE control is set to the lowest range w ic 
extinguishes both indicator lights. 

j Adjust the DISTORTION RANGE control to obtain an "on-scale" meter indication as near full-scale as possible. 

k Read the amount of total harmonic distortion (THD) in dB by adding the dB figure on the DISTORTION RANGE control and the 
dB reading of the meter, or the amount of THD in per-cent is indicated by the meter reading (second or third scale) relative to t e 
full-scale per-cent figure on the DISTORTION RANGE control. 



Figure 3-2. Distortion Measurement Using 339A 
Internal Oscillator. 
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339A DISTORTION 
MEASUREMENT SET 




PRELIMINARY ADJUSTMENTS. 

a. Set the METER RESPONSE switch to NORMAL. 

b. Set the ANALYZER INPUT/GND SELECT switch to Distortion ANaiyzer. (Low input connected to chassis ground or floated as 
desired.) 

c. Set the FiLTER switches as desired. 

d. Connect the 339A DISTORTION MEASUREMENT SET and the device to be tested as shown. 

ANALYZER ADJUSTMENTS. 

e. Set the FUNCTION switch to DISTORTION. 

f. Select the proper input range by turning the METER INPUT RANGE control in the direction indicated by the INPUT RANGE 
indicator lights. The proper input range has been selected when the INPUT RANGE control is set to the lowest range which 
extinguishes both indicator lights. 

g. Slowly adjust the FREQUENCY controls in the direction indicated by the FREQUENCY indicator lights. The proper frequency 
range has been selected when both indicator lights are extinguished. 

h. Adjust the DISTORTION RANGE control to obtain an "on-scale" meter indication as near full-scale as possible. 

i. Read the amount of total harmonic distortion (THD) in dB by adding the dB figure on the DISTORTION RANGE control and the 
dB reading of the meter, or the amount of THD in per-cent is indicated by the meter reading (second or third scale) relative to the 
full-scale per-cent figure on the DISTORTION RANGE control. 



Figure 3-3. Distortion Measurement of an External 
Source. 



3-18. Distortion Measurement of an External 
Source. 

Figure 3-3 shows another measurement application. In 
this case the Model 339A is used to measure the THD of a 
signal source. The figure includes an illustration of the 
necesary equipment connections and an operating 
procedure for making the measurement. 

3-20. AM DETECTOR. 

3-21. The Model 339A includes an AM DETECTOR to 
permit the user to measure the total harmonic distortion 
of a modulation signal on an RF carrier. Equipment 
connection and measurement procedures are similar to 
those outlined in Figure 3-3 except the input is connected 
to the AM DETECTOR input. 



3-22. VOLTMETER OPERATION. 

3-23. The following procedures outline the operating 
procedures for the various voltmeter functions. 

3-24. Normal Voltmeter Operation. 

3-25. To use the Model 339A as a normal, true rms 
voltmeter, proceed as follows: 

a. Set the FUNCTION switch to INPUT LEVEL. 

b. Set the METER RESPONSE switch to NOR- 
MAL. 

c. Set the INPUT/GND SELECT switch to 
Distortion ANaiyzer (low input connected to chassis 
ground or floating as desired). 
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d. Set the FILTER switches off (out). 

e. Connect the signal to be measured to the 
DISTORTION ANALYZER input connectors. 

f. Adjust the INPUT RANGE control in the direction 
indicated by the INPUT RANGE indicator lights until an 
“on-scale” meter indication, as near full-scale as possible, 
is obtained. (Both indicator lights will be off.) 

3-26. RELATIVE LEVEL OPERATION. 

3-27. The RELATIVE LEVEL FUNCTION permits the 
user to adjust the meter gain of the 339A to set a 
convenient reference level on the meter (usually 0 dB). 
This function is convenient for measuring signal levels 
relative to a reference level. To use the RELative LEVEL 
FUNCTION, proceed as follows: 

a. Set the FUNCTION switch to RELative LEVEL. 

b. Set the METER RESPONSE switch to NORMal. 

c. Set the INPUT,/ G ND SELECT switch to 
Distortion ANalyzer. (Low input connected to chassis 
ground or floating as desired.) 

d. Set the FILTER switches off (out). 

e. Connect the reference signal to the DISTORTION 
ANALYZER input connectors. 

f. Adjust the INPUT RANGE control in the direction 
indicated by the INPUT RANGE indicator lights until an 
“on-scale" meter indication is obtained. 

g. Use the RELATIVE ADJUST control to set the 
meter to the desired reference level. 

h. Measure other input levels relative to the reference 
just established. Do not change the RELATIVE 
ADJUST control. 

3-28. Oscillator Level Operation. 

3-29. In the OSCillator LEVEL function, the analyzer 
inputs and the MONITOR output is disabled and the 
339 A meter circuit is used to monitor the output level of 
the oscillator. To measure the oscillator output level, 
perform the following: 

a. Set the FUNCTION switch to OSCillator LEVEL. 

b. Set the METER RESPONSE switch to NOR- 
MAL. 

c. Set the FILTER switches to off (out). 

d. Adjust the INPUT RANGE control as necessary to 
obtain an “on-scale” meter indication as near full-scale as 
possible. 
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e. The meter reading, relative to the meter range 
selected by the INPUT RANGE control indicates the 
output level of the oscillator. 

3-30. To adjust the oscillator output to a particular level, 
perform the following: 

a. Set the FUNCTION switch to OSCillator LEVEL. 

b. Set the METER RESPONSE switch to NOR- 
MAL. 

c. Set the FILTER switches to off (out). 

d. Set the INPUT RANGE control to the appropriate 
meter range for the oscillator output level desired. 

e. Adjust the OSCILLATOR LEVEL control and 
LEVEL vernier until the desired output level is indicated 
on the meter. 

3-31. VU MEASUREMENTS. 

3-32. To measure volume units (VU), the meter response 
characteristics are changed to those of a VU meter by 
switching the METER RESPONSE switch to the VU 
position. VU measurements can be made in the INPUT 
LEVEL or RELative LEVEL functions. Measurement 
results are normally read on the dBm 600 ohms meter 
scale. Operating procedures for making VU measure- 
ments are the same as those listed for Normal Voltmeter 
Operation or Relative Level Operation. 

3-33. Filters. 

3-34. Three 60 dB/decade active filters, one high-pass 
and two low-pass, are included to permit the user to 
eliminate unwanted frequencies and noise. These filters 
may be selected individually or in any combination by 
means of the front panel FILTER switch. The 
frequencies labeled beside each switch indicate the 3 dB 
“roll-off’ point of that particular filter. 

3-35. Input Ground Select. 

3-36. The ANALYZER Low input reference is selected 
by the INPUT/ GND SELECT switch. When using the 
DISTORTION ANALYZER input, the input low is 
connected to chassis ground (center switch position) or 
allowed to float (right switch position). When using the 
AM DETECTOR input (left switch position) the input 
low is connected to chassis ground. 




To prevent damage to the analzyer input 
circuits, do not float the low input terminal 
more than ±30 V dc relative to earth ground. 



3-4 
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3-37. Monitor Output. 

3-38. The MONITOR output provides a means of 
driving external equipment to permit a more detailed 
analysis of the signal being measured. Instruments, such 
as an oscilloscope, wave analyzer, or spectrum annalyzer 
can be used to determine the nature of the total harmonic 
distortion being measured. The monitor output level is 1 
V rms for full-scale meter deflection. The MONITOR 
output is disabled when using the OSCillator LEVEL 
FUNCTION. 

3-39. OSCILLATOR OPERATION. 



3-40. Frequency Selection. 

3-41 The oscillator frequency is determined by the 
setting of the FREQUENCY and FREQUENCY 
VERNIER controls. The units and tenths controls 
determine the first and second digits of the desired 

r '-r- v, _ , o t-a thon rrmltmheri H v thp 
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range selected on the multiplier control. As an 
exarriple: to set the oscillator to a frequency of 5.6 kHz; 
set the units control to 5, the tenths control to .6, and the 
multiplier to XI K. (The FREQUENCY VERNIER 
should be set to the CAL position.) The FREQUENCY 
VERNIER provides continuous frequency tuning 
between steps of the tenths control to permit continuous 
frequency selection from 10 Hz to 110 kHz. 



3-42. Output Level. 

3-43. The oscillator output level is controlled by the 
OSCILLATOR LEVEL control and LEVEL vernier. 
The OSCILLATOR LEVEL control selects output levels 
from 3 mV rms full-scale to 3 V rms full-scale in 10 dB V 
steps (600 ohm load). The level vernier varies the output 
level from greater than 3 V rms to less than 1 m\ rms (600 
ohm load). 



3-44. OPERATIONAL VERIFICATION 
CHECKS. 



3-45. The following procedures are designed to test the 
operational capabilities of the Model 339A. If so desired, 
these tests can be substituted for the performance tests 
outlined in Section IV for incoming inspection tests or to 
check operation after calibration. Keep in mind however, 
these tests check only the operational capabilities of the 
Models 339 A. They do no t check the performance 
accuracy. If the instrument fails any of the following 
tests, refer service to qualified service personnel. 

3-46. Preliminary Procedure. 

3-47. Before connecting power to the 339A, perform the 
following: 

a. Be certain that the rear panel VOLTAGE 
SELECTOR switches are set to correspond to the 



available power line voltage and that the proper fuse is 
installed. 

b. Connect power to the 339A and turn the LINE 
switch ON. 

c. Set the FILTER switches off (out). 

d. Set the METER RESPONSE switch to NOR- 
MAL. 

3-48. OSCILLATOR. 

3-49. This procedure checks the output level of the 339A 
oscillator for all frequency settings. Frequency accuracy 
is not checked. To check the oscillator proceed as follows: 

a. Set the FUNCTION switch to OSCillator LEVEL. 

b. Set the INPUT RANGE control to the 10 volt 
range. 

c. Set the FREQUENCY controls fully counterclock- 
wise. 

d. Set the OSCILLATOR LEVEL control and level 
vernier fully clockwise. The meter should indicate more 
than 6 volts. 

e. Set the level vernier fully counterclockwise. The 
meter should indicate less than 2 volts. 

f. Set the INPUT RANGE control to the +10 dBm 
range and adjust the level vernier for a 0 dBm meter 
indication (blue scale). 

g. While observing the meter, set the FREQUENCY 
controls to each dial position. (Allow time for the meter 
reading to stabilize at each setting.) The meter indication 
should not vary more than 0.6 dBm from the original 
setting. 

h. Set the FREQUENCY controls for a frequency of 1 
kHz. 

i. Adjust the level vernier for a meter indication 0 
dBm. 

j. Simultaneously down-range the OSCILLATOR 
LEVEL and INPUT RANGE controls to the next lower 
range. The meter should indicate 0 dBm. 

k. Repeat Steps i and j for each position of the 
OSCILLATOR LEVEL control. 

3-50. AC VOLTMETER. 

3-51. The following procedure checks the ac voltmeter 
functions and ranges. Perform the following steps: 
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a. Set the FILTER switches off (out), the METER 
RESPONSE switch to NORMAL, and the INPUT/ 
GND SELECT switch to the center position. 
(Distortion ANalyzer with input low connected to 
chassis ground.) 

b. Set the FUNCTION switch to INPUT LEVEL. 

c. Set the INPUT RANGE control to the 10 volt 
range. 

d. Set the FREQUENCY controls fora frequency of 1 
kHz. 

e. Set the OSCILLATOR LEVEL control to the 3 volt 
range. 

f. Connect a cable from the OSCILLATOR 
OUTPUT terminals to the DISTORTION ANALYZER 

mmif fArminolc 
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g. Adjust the OSCILLATOR LEVEL vernier for a 
meter indication of 6 volts. 

h. While observing the meter, set the INPUT RANGE 
control to the 30, 100, and 300 volts ranges. The meter 
should indicate 6 volts on the respective ranges. The left 
hand INPUT RANGE indicator light should be lit on all 
three ranges. 

i. Set the INPUT RANGE switch to the 3 volt range. 
Observe that the right hand INPUT RANGE indicator is 
lit. 

j. Down-range the OSCILLATOR LEVEL control to 
the next lower range and adjust the level vernier for a 
meter indication -10 dB V. 

k. Down-range the INPUT RANGE control to the 
next lower range. The meter should indicate 0 dB V ± .2 
dB V. 

l. Repeat Steps j and k until all input ranges except the 
.001 V range have been checked. 

m. Set the INPUT RANGE control to the 10 volt 
range and the OSCILLATOR LEVEL control to the 3 
volt range. 

n. Adjust the level vernier for a meter indication of - 12 
dB V. 

o. Set the FUNCTION switch to the RELATIVE 
LEVEL position. 

p. Vary the RELATIVE ADJUST control to verify an 
adjustment range of greater-than 10 dB V. 

3-52. Distortion Analyzer. 

3-53. The following procedure checks the distortion 
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analyzer ranges and distortion measurement capability. 
Perform the following steps: 

a. Set the FILTER switches off (out), the METER 
RESPONSE switch to NORMAL, and the INPUT/ 
GND SELECT switch to the center position (Distortion 
ANalyzer with input low connected to chassis ground). 

b. Set the DISTORTION RANGE control to 0 dB. 

c. Set the INPUT RANGE control to the 1 volt range. 

d. Set the FREQUENCY controls to a frequency of 1 
kHz. 

e. Set the OSCILLATOR LEVEL control to the 3 volt 
range. 

f. Connect a cable between the OSCILLATOR 
OUTPUT terminals and the DISTORTION ANALY- 
ZER input terminals. 

g. Set the FUNCTION switch to the DISTORTION 
position. 

h. Adjust the OSCILLATOR LEVEL vernier for a 
meter indication of -15 dB V. 

i. Down-range the DISTORTION RANGE control 
to the next lower range. The meter should indicate 
approximately -5 dB V. 

j. Repeat Steps h and i until all distortion ranges have 
been checked. 

3-54. Filters. 

3-55. The following procedure checks the “roll-off' of 
the filters. 

a. Set the FUNCTION switch to OSCILLATOR 
LEVEL. 

b. Set the INPUT RANGE control to the 3 volt range. 

c. Set the OSCILLATOR LEVEL control to the 3 volt 
range and adjust the level vernier for a meter indication of 
OdBV. 

d. Set the FREQUENCY controls for a frequency of 
400 Hz. 

e. Set the 400 Hz FILTER switch on (in). The meter 
should indicate -3 d B V ± 1 d B. Return the filter switch to 
off (out). 

f. Set the FREQUENCY controls for a frequency of 
30 kHz. Readjust the level vernierfora meter indication 0 
dB V if necessary. 

g. Set the 30 kHz filter switch on (in). The meter 
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should indicate -3dBV±2dB. Return the filter switch to 
off (out). 

h. Set the FREQUENCY controls for a frequency of 
80 kHz. Readjust the level vernier for a meter indication 
of 0 dB V if necessary. 

i. Set the 80 kHz filter switch on (in). The meter should 
indicate -3 dB V ± 2 dB. Return the filter switch to off 
(out). 

3-56. OPERATOR’S MAINTENANCE. 

3-57. Fuse Replacement. 

3-58. The ac line fuse is located on the rear pane! of the 
instrument. Before checking or replacing the fuse, 
disconnect the ac line cord from the instrument. The fuse 
used in the Model 339A is a 250 mA, normal-blow fuse. 

WARNING | 

' For continued protection against fire hazard, 
replace only with the same type and rating of 
fuse as specified for the line voltage being 
used. 



3-59. Adjustment of Meter Mechanical Zero. 

3-60. The meter is properly zero-set when the pointer 
rests over the zero calibration mark with the instrument 
in its normal operating environment and turned off. 
Zero-set the meter as follows to obtain maximum 
accuracy and mechanical stability: 

a. Turn instrument on and alow it to operate for at 
least 20 minutes to let meter movement reach normal 
operating temperature. 

b. Turn instrument off and allow 30 seconds for all 
capacitors to discharge. 

c. Rotate zero adjustment screw clockwise until 
pointer is left of zero and moving upscale. 

d. Continue rotating screw clockwise; stop when 
pointer is exactly at zero. 

e. When pointer is exactly over zero, rotate 
adjustment screw slightly counterclockwise to relieve 
tension on pointer suspension. If pointer moves off zero, 
repeat Steps c through e. but make counterclockwise 
rotation less. 
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SECTION IV 
PERFORMANCE TEST 



4-1. INTRODUCTION. 

4-2. This section contains performance test procedures 
which can be used to verify that the Model 339A meets 
the specifications listed in Table 1-1. All tests can be 
performed without access to the interior of the 
instrument. A simpler operational verification 
procedure, included in Section III, may be used to check 
the operational capability of the 339A. The operational 
pro cedures do not, however, check specified accuracy of 
instrument. 

4-3. EQUIPMENT REQUIRED. 

4-4. The test equipment required for the performance 
tests is listed at the beginning of each procedure and in the 
Recommended Test Equipment Table in Section I. If the 
recommended equipment is not available, any equipment 
that meets the critical specifications given in the table 
may be substituted. 

4-5. TEST RECORD. 

4-6. A Performance Test Record is included at the end of 
this section for your convenience in recording 
performance data. This record may be removed from the 
manual and used as a permanent record of the incoming 



inspection or of a routine performance test. The 

Performance Test Record may be reproduced without 
written permission of Hewlett-Packard. 

4-7. CALIBRATION CYCLE. 

4-8. The Model 339A requires periodic verification of 
performance. The performance should be tested as part 
of the incoming inspection and at 90 day or 6 month 
intervals, depending upon the environmental conditions 
and your specific accuracy requirements. 

4-9. VOLTMETER PERFORMANCE TESTS. 

4-10. The following procedures check the accuracy of the 
voltmeter section of the 339A. These procedures should 
be performed and the voltmeter accuracy verified before 
performing the Distortion Analyzer Performance Tests. 

4-11. Full-Scale Accuracy and Frequency 
Response Test. 

Equipment Required: 

AC Calibrator (-hp- Model 745A) 

High Voltage Amplifier (-hp- Model 746A) 







Figure 4-1. Full-Scale Accuracy and Frequency 
Response Test. 
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Table 4-1. Full-Scale Accuracy and Frequency Response Test Limits. 



Input 

Range 

& 

Input 


FREQUENCY 


10 Hz 


20 Hz 


100 Hz 


1 kHz 


10 kHz 


20 kHz 


1 10 kHz 


Level 


TEST LIMITS 


001 V 


.00096 - .00104 




00098 - .00102 




.00096 - .00104 


003 V 


.00288 - .00312 




00294 - 00306 




00288 - .00312 


01 V 


.0096 - .0104 




.0098 - .0102 




.0096 - .0104 


.03 V 


0288 - 0312 




0294 - .0306 




.0288 - .0312 


.1 V 


.096 - .104 




.098 - .102 




096 - .104 


.3 V 


.288 - .312 




.294 - .306 




288 - 312 


1 V 


.96 - 1.04 






98 - 1.02 




.96 - 1 .04 


3 V 


2.88 - 3.12 




2.94 - 3 06 




2.38 - 3.12 


10 V 


9.6 - 10.4 




9.8 - 10.2 




9.6 - 10.4 


30 V 


28.8 - 31.2 




29.4 - 30.6 




28.8 - 31.2 


100 V 


96-104 






98 - 102 




96-104 


300 V 


288 - 312 




294 - 306 




288 - 312 




a. Set the 339A controls as follows: 

FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

METER RESPONSE VU 

INPUT RANGE 001 V 

INPUT/ GND SELECT .... DIS. AN./J. 

(center position) 

b. Set the AC Calibrator controls for an output of 
1 mV, 10 Hz. 

^^c. Connect the output of the AC Calibrator to the 
^9A DISTORTION ANALYZER input. 



d. The 339A 1 mV. 10 Hz meter indication should be 
within the Test Limits listed in Table 4-1. 

e. Using the AC Calibrator and High Voltage 
Amplifier, verify the 339A Voltmeter accuracy for each 
Test Frequency. Input Level, and 339A Input Range 
listed in Table 4-1. 

4-12. Meter Tracking and Monitor Output 
Accuracy Test. 

Equipment Required: 

AC Calibrator (-hp- Model 745A) 

True RMS Voltmeter (-hp- Model 3403C) 



AC CALIBRATOR 
(-hp- Model 745A) 




4-2 



Figure 4-2. Meter Tracking and Monitor Output 
Accuracy Test. 









Figure 4-3. RMS Accuracy Test. 




SPECTRUM ANALYZER 
(-hp- Model 3044A) 




i 



Figure 4-4. Filter Accuracy Test. 
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a. Set the 339A controls as follows: 

FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

METER RESPONSE VU 

INPUT RANGE IV 

INPUT/GND SELECT .... DIS. AN./J_ 
(center position) 

b. Set the AC Calibrator controls for an output of 1 V, 



b. Connect the equipment as shown in Figure 4-3. 

c. Adjust the pulse generator for a 10 V peak-to-peak 
positive pulse with a repetition rate of 1 kHz (as observed 
on the oscilloscope). 

d. Adjust the Pulse Geneator symmetry until the true 
RMS voltmeter indicates 3.00 V rms. 

NOTE 



c. Set the True RMS Voltmeter to read AC Volts on 
the 1 V range. 

d. Connect the equipment as shown in Figure 4-2. 

4^- The 339A 1 V meter indication and MONITOR 
output level should be within the Test Limits listed in 
Table 4-2. 



The pulse generator amplitude and symmetry 
controls may interact. Repeat adjustments as 
necessary to obtain a true rms meter 
indication of 3 V and an oscilloscope 
presentation of 10 V peak-to-peak. 

e. The 339A meter indication must be 3 volts ± .06 
volts. 



f. Using the AC Calibrator, verify the 339A meter 
accuracy and MONI TOR output accuracy for each input 
level listed in Table 4-2. 



Table 4-2. Meter Tracking and MONITOR Output 
Accuracy Tests. 



Input 

Level 


Meter 

Indication 


Monitor 

Output 

Level 


1.0 V 


98 - 1.02 


.95 - 1.05 


.9 V 


88 - 92 


85 95 


.8 V 


.78 - 82 


.75 - .85 


.7 V 


68 - .72 


65 - .75 


.6 V 


.58 - .62 


.55 - .65 


.5 V 


.48 - .52 


.45 - 55 


| .4 V 


.38 - .42 


.35 - .45 


F .3 V 


.28 - .32 


25 - .35 


.2 V 


.18 - 22 


.15 - .25 


.1 V 


.08 - .12 


.05 - .15 



4-13. RMS Accuracy (crest factor) Test. 

Equipment Required: 

Pulse Generator (-hp- Model 8011 A) 

True RMS Voltmeter (-hp- Model 3403C) 
Oscilloscope (-hp- Model 1221 A) 



a. Set the 339A controls as follows: 

FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

METER RESPONSE VU 

INPUT RANGE ' 3 V 

INPUT/GND SELECT .... DIS. AN.LL 
(center position) 



f. Change the Pulse Generator repetition rate to 100 
Hz. Readjust the amplitude and symmetry as necessary 
to obtain a true RMS meter indication of 3 V and a 10 V 
peak-to-peak oscilloscope presentation. 

g. The 339A meter indication must be 3 V ± .06 volts. 

h. Change the Pulse Generator repetition rate to 10 
k Hz. Readjust the amplitude and symmetry as necessary 
to obtain a True RMS meter reading of 3 V and a 10 V 
peak-to-peak oscilloscope presentation. 

i. The 339A meter indication must be 3 V ± .12 volts. 



4-14. Filter Accuracy Test. 

Equipment Required: 

Spectrum Analyzer (-hp- Model 3044A) 



a. Set the 339A controls as follows: 

FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

METER RESPONSE VU 

INPUT RANGE IV 

INPUT/GND SELECT .... DIS. AN./_L 
(center position) 

b. Connect the equipment as shown in Figure 4-4. 

c. Set theSynthesizer (3330B) output frequency to 400 
Hz and adjust the output level for a full-scale meter 
reading on the 339A. 

d. Set the Spectrum Analyzer (3571 A) controls for an 
input impedance of 1 Mf2 . an input range of + 10 dB V, a 
bandwidth of 3 Hz and a relative display reference. 
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a. Set the 339A controls as follows: 



FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

METER RESPONSE VU 

INPUT RANGE IV 

INPUT/GND SELECT .... DIS. AN./J_ 
(center position) 

b. Set the AC Calibrator controls for an output of 1 V 
1 kHz. 



b. Connect the equipment as shown in Figure 4-3. 

c. Adjust the pulse generator for a 10 V peak-to-peak 
positive pulse with a repetition rate of 1 kHz (as observed 
on the oscilloscope). 

d. Adjust the Pulse Geneator symmetry until the true 
RMS voltmeter indicates 3.00 V rms. 

NOTE 



c. Set the True RMS Voltmeter to read AC Volts on 
the 1 V range. 

d. Connect the equipment as shown in Figure 4-2. 



The pulse generator amplitude and symmetry 
controls may interact. Repeat adjustments as 
necessary to obtain a true rms meter 
indication of 3 V and an oscilloscope 
presentation of 10 V peak-to-peak. 



10. The 339A 1 V meter indication and MONITOR 
output level should be within the Test Limits listed in 
Table 4-2. 



e. The 339A meter indication must be 3 volts ± .06 
volts. 



f. Using the AC Calibrator, verify the 339A meter 
accuracy and MONITOR output accuracy for each input 
level listed in Table 4-2. 



f. Change the Pulse Generator repetition rate to 100 
Hz. Readjust the amplitude and symmetry as necessary 
to obtain a true RMS meter indication of 3 V and a 10 V 
peak-to-peak oscilloscope presentation. 



Table 4-2. Meter Tracking and MONITOR Output 
Accuracy Tests. 



Input 

Level 


Meter 

Indication 


Monitor 

Output 

Level 


1.0 V 


.98 - 1 02 


.95 - 1.05 


.9 V 


88 - .92 


85 - .95 


8 V 


78 - .82 


.75 - 85 


.7 V 


.68 - .72 


65 - .75 


.6 V 


.58 - .62 


.55 - .65 


.5 V 


.48 - .52 


.45 - .55 


k 4 V 


.38 - .42 


.35 - .45 


' .3 V 


.28 - .32 


.25 - .35 


.2 V 


.18-22 


.15 - .25 


.1 V 


.08 - .12 


.05 - .15 



4-13. RMS Accuracy (crest factor) Test. 

Equipment Required: 

Pulse Generator (-hp- Model 8011 A) 

True RMS Voltmeter (-hp- Model 3403C) 
Oscilloscope (-hp- Model 1221 A) 



a. Set the 339A controls as follows: 



FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

METER RESPONSE VU 

INPUT RANGE 3 V 



INPUT/GND SELECT 
| (center position) 



DIS. AN./± 



g. The 339A meter indication must be 3 V ± .06 volts. 

h. Change the Pulse Generator repetition rate to 10 
kHz. Readjust the amplitude and symmetry as necessary 
to obtain a True RMS meter reading of 3 V and a 10 V 
peak-to-peak oscilloscope presentation. 

i. The 339A meter indication must be 3 V ± . 12 volts. 



4-14. Filter Accuracy Test. 

Equipment Required: 

Spectrum Analyzer (-hp- Model 3044A) 

a. Set the 339A controls as follows: 

FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

METER RESPONSE VU 

INPUT RANGE IV 

INPUT/GND SELECT .... DIS. AN./J_ 
(center position) 

b. Connect the equipment as shown in Figure 4-4. 

c. Set theSynthesizer (3330B) output frequency to 400 
Hz and adjust the output level for a full-scale meter 
reading on the 339A. 

d. Set the Spectrum Analyzer (3571 A) controls for an 

input impedance of 1 Mf2 , an input range of + lOdB V, a 
bandwidth of 3 Hz and a relative display reference. 
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DISTORTION 
MEASUREMENT SET 
(-hp- Model 339A) 




TRUE RMS VOLTMETER 
(-hp- Model 3403C) 




Figure 4-6. Oscillator Output Impedance Test. 



FREQUENCY VERNIER CAL 

OSCILLATOR 3 V 



b. Connect the equipment as shown in Figure 4-6 
(without the 600 ohm load). 

c. Adjust the True RMS Voltmeter controls to 
measure AC volts on the 10 V range. 

d. Adjust the 339 A LEVEL vernier control to obtain a 
reading of 6.00 V on the True RMS voltmeter. 



Frequency Counter (-hp- Model 5300A Mainframe. 

5302A Frequency Module) 

600 ohm Resistive Load (-hp- 1 1095A) 

a. Set the 339A controls as follows: 



FREQUENCY 10 Hz (1.0 x 10) 

FREQUENCY VERNIER CAL 

OSCILLATOR LEVEL 3 V 



Table 4-3. Oscillator Output Limits (Flatness Test). 



e. Disconnect the cable from the True RMS Voltmeter 
and install the 600 ohm load as shown in Figure 4-6. 

f. The True RMS Voltmeter reading must be between 
2.927 and 3.077 V rms. 



1-1 8. Oscillator Frequency Accuracy Test. 



Equipment Required: 




DISTORTION 
MEASUREMENT SET 
( hp- Model 339A) 



FREQUENCY COUNTER 
(-hp- Model 5300A Mainframe) 
-hp- Model 5302A Frequency Module) 




iUB° °j2 



600 fl LOAD 
(-hp- 1 1095A) 




Figure 4-7. Oscillator Frequency Accuracy Test. 
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Table 4-4. Oscillator Frequency Accuracy Test. 



Frequency 


339A 

Frequency 

Range 

Setting 


Frequency Counter 

Indication (Period) 


10 Hz 




102.04 mSec. - 98.04 mSec. 


20 Hz 


X 10 


51 .020 mSec. - 49.01 9 mSec. 


50 Hz 




20.408 mSec. - 1 9.608 mSec. 


100 Hz 




10.204 mSec. - 9.803 mSec. 


100 Hz 




10.204 mSec. - 9.803 mSec. 


200 Hz 


X 100 


5.1020 mSec. - 4.9019 mSec. 


500 Hz 




2.0408 mSec. - 1 .9608 mSec. 


1 kHz 




1 0204 mSec. - .9803 mSec. 


J^kHz 




1020.4 MSec. - 980.3 MSec. 


kHz 




927.64 M Sec. - 891.26 MSec. 


1 ,2 kHz 




850.34 MSec. - 816.99 MSec. 


1 .3 kHz 




784.93 MSec. - 754.14 M Sec. 


1 .4 kHz 




728.86 MSec. - 700.28 MSec. 


1.5 kHz 




680.27 MSec. - 653.59 m S ec . 


1.6 kHz 




637.75 MSec. - 612.74 M Sec. 


1 .7 kHz 




600.24 jxSec. - 576.70 /-tSec. 


1.8 kHz 


X IK 


566.89 MSec. - 544.66 MSec. 


1 .9 kHz 




537.05 MSec. - 51 5.99 m S ec. 


2.0 kHz 




510.20 M Sec. - 490.19 MSec. 


3.0 kHz 




340.13 M Sec. - 326.79 MSec. 


4.0 kHz 




255.10 M Sec. - 245.09 MSec. 


5.0 kHz 




204.08 MSec. - 196.08 MSec. 


6.0 kHz 




170.06 MSec. - 163.39 MSec. 


7.0 kHz 




145.77 MSec. - 140.05 MSec. 


8.0 kHz 




127.55 MSec. - 122.54 M Sec. 


9.0 kHz 




1 13.37 MSec. - 108.93 M Sec. 


10.0 kHz 




102.04 MSec. - 98.039 MSec. 


10 kHz 




102.04 MSec. - 98.039 M Sec. 


20 kHz 




51.020 /xSec. - 49.019 ^Sec. 


50 kHz 


X 10 K 


20.408 MSec. - 19.608 MSec. 


kHz 




10.204 MSec. - 9.8039 MSec. 


^£9 kHz 




9.361 5 MSec. 8.9944 MSec. 



b. Connect the equipment as shown in Figure 4-7. 

c. Adjust the Frequency Counter controls to measure 
period. 

d. The 339A 10 Hz frequency should be within the 
limits listed in Table 4-4. 

e. Verify the 339A Oscillator Frequency Accuracy for 
each frequency listed in Table 4-4. 

4-19. Oscillator Total Harmonic Distortion 
Test. 



Equipment Required: 



^Spectrum Analyzer (-hp- Model 3044A) 
^Tuneable Notch Filter (-hp- Model 339A) 
600 ohm Resistive Load (-hp- 1 1095A) 



a. Set the 339A controls as follows: 

FUNCTION OSCillator LEVEL 



FREQUENCY 10 Hz (1.0 x 10) 

FREQUENCY VERNIER CAL 

OSCILLATOR LEVEL 3 V 



b. Connect the equipment as shown in Figure 4-8. 

c. Adjust the 339A OSCILLATOR LEVEL vernier 
for an output level of 3 V rms as indicated on the 339A 
meter. 

d. Set the Tuneable Notch Filter (339A) Frequency to 
10 Hz and set the Function to Input Level. Adjust the 
Input Range control as necessary to obtain an on-scale 
meter indication as near full-scale as possible. 

e. Set the Spectrum Analyzer (3571 A) controls for an 
input impedance of 1 M f2 , an input range of + 10dB V, a 
bandwidth of 3 Hz. and a relative display reference. 

f. Tune the Spectrum Analyzer to the exact frequency 
of the 339A under test by varying the Synthesizer (3330B) 
frequency until the Spectrum Analyzer indicates 
maximum level. Enter this frequency as both the output 
frequency and step frequency of the Synthesizer. 

g. Reference the Spectrum Analyzer to the amplitude 
of the 339 A fundamental frequency by pressing the Enter 
Offset button. (Observe a Spectrum Analyzer display of 
00.00 dB.) 

h. Adjust the Tuneable Notch Filter controls as 
necessary to make a distortion measurement. (The 
purpose of this step is to null the fundamental frequency 
of the 339A Oscillator output. This puts the distortion 
products within the dynamic range of the Spectrum 
Analyzer.) 

i. Step the Synthesizer frequency to the second 
harmonic frequency of the 339A output. 

j. The amplitude of the second harmonic frequency, 
relative to the fundamental frequency is determined by 
adding the Spectrum Analyzer display reading and the 
range setting of the Notch Filter. (As an example: If the 
Notch Filter distortion range control is set to -80 dB and 
the Spectrum Analyzer display indicates -23 dB the 
amplitude of the second harmonic is -103 dB, relative to 
the fundamental.) Record the amplitude reading of the 
second harmonic. 

k. Step the Synthesizer frequency to the frequency of 
the third harmonic. 

l. Determine the relative amplitude of the third 
harmonic by adding the Spectrum Analyzer display 
reading and the range setting of the Notch Filter. Record 
the amplitude reading of the third harmonic. 
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TUNEABLE 
NOTCH FILTER 
( hp- Model 339A) 




Figure 4-8. Oscillator Total Harmonic Distortion 
Test. 




Figure 4-9. Logarithmic Addition of Harmonic 
Components. 



Table 4-5. Oscillator Total Harmonic Distortion 
Test. 



m. Calculate the Total Harmonic Distortion using 
the graph shown in Figure 4-9. As an example: If the 
amplitude of the second harmonic is — 110 dB and the 
third harmonic amplitude is - 1 14 dB the dB difference 
between the two is -4 dB. Locate this number on the 
horizontal axis of the graph. The -4 line intersects the 
curve at approximately the +1.5 level on the vertical 
axis. The total harmonic distortion is therefore the 
amplitude of the largest harmonic (2nd harmonic) plus 
the number determined on the vertical axis (-110 dB 
+ 1.5 dB = - 108.5 dB). 

n. The 339A should meet the 10 Hz THD specification 
listed in Table 4-5. 

o. Repeat Steps f through m for each freqeuncy listed 
in Table 4-5. 

NOTE 

It may be necessary to increase the Bandwidth 
of the Spectrum Analyzer at higher 
frequencies. Adjust as necessary to maintain a 
stable reading. 



339A 

Frequency 


THD 

Specification 


10 Hz 


> -95 dB 


100 Hz 


> -95 dB 


1 kHz 


> -95 dB 


10 kHz 


> -95 dB 


20 kHz 


> -95 dB 


30 kHz 


> -85 dB 


50 kHz 


> -80 dB 


109 kHz 


> -70 dB 




4-20. DISTORTION ANALYZER PERFOR- 
MANCE TESTS. 

4-21. The Voltmeter Performance Tests, at the 
beginning of this section, should be performed and the 
Voltmeter accuracy verified before proceeding with the 
Distortion Analyzer Tests. 

4-22. Fundamental Rejection and Induced 
Distortion Test. 

4-23. The following test requires an exceptionally low 
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Figure 4-10. Fundamental Rejection and Induced 
Distortion Test. 



distortion signal source. In most cases the Model 339A 
being used as a source will be sufficient. However, if the 
instrument under test does not meet the Induced 
Distortion specifications listed in Table 4-6, it must be 
determined whether the distortion is due to the signal 
source or the analyzer under test. In some cases this may 
be accomplished by exchanging the signal source with 
another. If this is not practical, low-pass filters may be 
^nstructed to enhance the signal purity of the source. 

a. Set the 339A controls as follows: 



FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

METER RESPONSE NORMAL 

INPUT RANGE 3 V 

INPUT/GND SELECT .... DIS. AN./_L 
(center position) 

FREQUENCY 10 Hz (1.0 x 10) 



b. Connect the equipment as shown in Figure 4-10. 

c. Set the Low Distortion Oscillator for an output 
frequency of 10 Hz. Adjust the output level for a full-scale 
(0 dB) meter indication on the 339A under test. 



d. Adjust the frequency of the Synthesizer (3330B) for 
a maximum level indication on the Spectrum Analyzer 
M571A). Enter this frequency as both the output 
^Piuency and step frequency of the synthesizer. 



NOTE 

When adjusting the frequency of the 
Synthesizer, use frequency steps equal to 10 % 
of the fundamental frequency being measur- 
ed. This insures adequate resolution. 

e. Reference the Spectrum Analyzer to this level by 
pressing the enter offset button. The Spectrum Analyzer 
should indicate 00.00 dB. 

f. Set the FUNCTION switch of the 339A under test to 
DISTORTION. 

g. Adjust the DISTORTION RANGE control for an 
on-scale meter indication as near full-scale as possible. 

h. Determine the fundamental rejection of the 339A 
under test by adding the display reading of the Spectrum 
Analyzer and the distortion range setting of the 339A 
under test. (As an example: If the 339A DISTORTION 
RANGE control is set to -80 dB and the Spectrum 
Analyzer display indicates -35 dB the fundamental 
rejection is -115 dB.) 

i. The fundamental rejection level determined in the 
previous step must meet or exceed the specification listed 
in Table 4-6. 

j. Step the Synthesizer frequency to the second 
harmonic frequency. 
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Table 4-6. Fundamental Rejection and Induced 
Distortion Test. 



Test 

Frequency 


Fundamental 

Rejection 

Specification 


Induced 

Distortion 

Specification 


10 Hz 
100 Hz 
1 kHz 
10 kHz 
20 kHz 


> -100 dB 


> -90 dB 


30 kHz 


> -90 B 


> -90 dB 


50 kHz 


> -85 dB 


1 10 kHz 


> -70 dB 



k. Determine the relative amplitude of the second 

« |monic by adding the Spectrum Analyzer display 
ding and the distortion range setting of the 339A 
under test. Record the amplitude reading of the second 
harmonic. 



o. The induced distortion measurement must meet or 
exceed the specification listed in Table 4-6. 

p. Set the FUNCTION switch of the 339A under test 
to INPUT LEVEL. 

q. Repeat Steps c through p for each frequency listed 
in Table 4-6. 

4-24. Distortion Measurement Accuracy Test. 

Equipment Required: 

Spectrum Analyzer (-hp- Model 3044A) 

Low Distortion Oscillator (-hp- Model 339A) 

600 fl 1% Metal Film Resistor (-hp- Part No. 
0698-5405) 

60 k Q 1 % Metal Film Resistor (-hp- Part No. 
0698-5973) 

a. Set the 339A controls as follows: 



l. Step the Synthesizer frequency to the third 
harmonic frequency. 

m. Determine the relative amplitude of the third 
harmonic by adding the Spectrum Analyzer display 
reading and the distortion range setting of the 339A 
under test. Record the amplitude reading of the third 
harmonic. 



FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

DISTORTION RANGE -80 dB 

INPUT RANGE IV 



INPUT/ GND SELECT .... DIS. AN./J. 
(center position) 

FREQUENCY 10 kHz (1.0 x 10 K) 



n. Calculate the Induced Harmonic Distortion using b ' C ° nnect the equipment as shown ln Fi S ure 4 ’> >• 

the graph shown in Figure 4-9. 
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Figure 4-11. Distortion Measurement Accuracy Test. 
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Table 4-7. Distortion Measurement Accuracy Test. 



Distortion 

Frequency 


Accuracy 

Limits 


10 Hz 


+ 1.0 dB, -2.0 dB 


20 Hz 


±1.0 dB 


100 Hz 


±1.0 dB 


20 kHz 


±1.0 dB 


50 kHz 


+1.0 dB, -2.0 dB 


100 kHz 


+ 1.5 dB, -4.0 dB 


330 kHz 


+1.5 dB, -4.0 dB 



c. Adjust the Synthesizer (3330B) controls for an 
output frequency of 1 kHz and an output amplitude of 

dBm. 

d. Set the Low Distortion Oscillator for an output 
frequency of 10 kHz. Adjust the output level for a meter 
indication of 1 V on the 339A under test. 

e. Set the FUNCTION switch of the 339A under test 
to DISTORTION. 

f. Adjust the Synthesizer amplitude as necessary to 
obtain a distortion reading of -80 dB on the 339A under 
test (full-scale meter indication). 

g. Set the Spectrum Analyzer (3571 A) to a 3 Hz 
bandwidth, an input range of +10 dB V, an input 
impedance of 1 M O , and a relative display reference. 
Reference the Spectrum Analyzer to the 339A 
measurement by pressing the Enter Offset button. 



h. Set the Synthesizer to each frequency listed in Table 
4-7, and verify that the Spectrum Analyzer reading is 
within the limits listed. 

4-25. Residual Noise Test. 

Equipment Required: 

1 k L2 shielded load (Refer to Figure 4-12.) 

a. Set the 339A controls as follows: 

FUNCTION DISTORTION 

FILTERS 80 kHz ON (in) 

DISTORTION RANGE -80 dB 

INPUT RANGE IV 

FREQUENCY 20 kHz (2.0 x 10 K) 

INPUT GND SELECT DIS. AN. _L 

(center position) 

b. Connect the 1 kL2 shielded load to the 
DISTORTION ANALYZER input terminals. (See 
Figure 4-12 for construction details of 1 k L2 load.) 

c. The 339A measurement indication must be below 
-92 dB. 

4-26. Input Impedance Test. 

Equipment Required: 

Spectrum Analyzer (-hp- Model 3044A) 

100 k £2 0.1% Metal Film Resistor (-hp- Part No. 
0698-4158) 




No. 


Description 


-hp- Part No. 




Connector, male 


1251-0174 




Connector, male w/insulator 


1251-0175 




Lug, terminal 90° 


0360-0042 




Resistor, 1 kH, 1/BW, 1 %, 


0757-0280 




metal flm 




5 


Washer, int. lock 


2190-0007 


6 


Spacer, 6-32 threaded 


0380-0058 


7 


Shield 


1251-1073 


8 


Screw, pan head, 6-32 x 1 /4 in. 


2360-0113 



Figure 4-12. Shielded Load Assembly. 












Section IV 



Model 339A 




Figure 4-13. Input Impedance Test. 



a. Set the 339A controls as follows: 




FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

INPUT RANGE IV 

INPUT/ GND SELECT .... DIS. AN./J. 
(center position) 

Connect the equipment as shown in Figure 4-13. 



c. Set the Synthesizer (3330B) for an output frequency 
of 1 kHz and adjust the amplitude as necessary to obtain 
a meter reading of 0 dB on the 339A. 




d. Set the Spectrum Analyzer (3571 A) reference by 
pressing the Enter Offset button. Observe a display 
reading of 00.00 dB. 

e. Disconnect the cable from the 339A and insert the 
1 00 k C2 resistor in series with the input. The Spectrum 
Analyzer must indicate -6.02 dB ± .05 dB. 

f. Change the Synthesizer frequency to 17.000 kHz. 
The Spectrum Analyzer reading must be less than -9.00 
dB indicating an input capacitance of less than 100 pF. 
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PERFORMANCE TEST RECORD 



Hewlett-Packard Model 339A Tests Performed By: 

Distortion Measurement Set Date: 

Serial No. 



VOLTMETER PERFORMANCE 

Full-Scale Accuracy and Frequency Response Test: 



Input 

Level 

i 


339A 

Input 

Range 


339A 
10 Hz 
Reading 


339A 
110 KHz 
Reading 


Test 

Limits 


339A 
20 Hz 
Reading 


339A 
100 Hz 
Reading 


339A 
1 kHz 
Reading 


339A 
10 kHz 
Reading 


339A 
20 kHz 
Reading 


Test 

Limits 


B 


.001 V 






.00096 - .00104 












.00098 - .00102 




003 V 






.00288 - .00312 












.00294 - .00306 


.01 V 


.01 V 






0096 - 0104 












0098 - .0102 


.03 V 


.03 V 






.0288 - .0312 












.0294 - .0306 


.1 V 


1 V 






096 .104 












.098 - .102 


.3 V 


.3 V 






.288 - .312 












.294 - 306 


1 V 


1 V 






.96 - 1.04 












.98 - 1.02 


3 V 


3 V 






2.88 - 3.12 












2.94 - 3.06 


10 V 


10 V 






9.6 - 10.4 












9.8 - 10.2 


30 V 


30 V 






28.8 - 31 .2 












29 4 - 30.6 










96-104 












98-102 










288 - 312 












294 - 306 


1 
















■■BHBHBB 







Meter Tracking and Monitor Output Accuracy Test: 



Input 

Level 


339A 

Meter 

Reading 


Test 

Limits 


Monitor 

Output 

Level 


Test 

Limits 


1 .0 V 




.98 - 1.02 




.95 - 1.05 


.9 V 




.88 - .92 




.85 - .95 


.8 V 




.78 - .82 




.75 - .85 


7 V 




.68 - .72 




.65 - .75 


.6 V 




.58 - .62 




.55 - .65 


.5 V 




.48 - .52 




.45 - .55 


.4 V 




.38 - .42 




.35 - .45 


.3 V 




.28 - .32 




.25 - .35 


2 V 




.18-22 




.15 - .25 


.1 V 




.08 - .12 




.05 - .15 
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PERFORMANCE TEST RECORD (Cont’d) 

RMS Accuracy (crest factor) Test: Filter Accuracy Test: 



RMS 

Input 

Level 


Repetition 

Rate 


339A 

Meter 

Reading 


Test 

Limits 




100 Hz 




2.94 - 3.06 


3 V 


1 kHz 




2.94 - 3.06 




10 kHz 




2.88 - 3.12 



339A 

Filter 


-3 dB 
Frequency 


Test 

Limits 


400 Hz 
30 kHz 
80 kHz 




360 Hz - 435 Hz 
27 kHz -32.6 kHz 
72.1 kHz - 87 kHz 









OSCILLATOR PERFORMANCE 



Output Level and Flatness Test: 



339A 

Output 

Frequency 


Output 

Level 


Test 

Limits 


10 Hz 




2.930 - 3.070 


20 Hz 




2.965 - 3.035 


100 Hz 


— 


2.965 - 3.035 


10 kHz 




2.965 - 3.035 


20 kHz 




2.965 - 3.035 


110 kHz 




2.930 - 3.070 




Maximum Output Level into 600 O = (> 3 V rms) 



Output Impedance Test: 



level into a 600 n load = 

(test limit 2.927 - 3.077 V rms). 



Oscillator Frequency Accuracy Test: 



339A 

Output 

Frequency 


339A 

Frequency 

Range 

Setting 


Frequency 

Counter 

Indication 

(Period) 


Test 

Limits 


10 Hz 






98.04 - 102.04 msec. 


20 Hz 


X 10 




49.01 9 - 51 .020 msec. 


50 Hz 






1 9.608 - 20.408 msec. 


100 Hz 






9.803 - 10.204 msec. 


100 Hz 






9.803 - 10.204 msec. 


200 Hz 


X 100 




4.9019 - 5.1020 msec. 


500 Hz 






1 .9608 - 2.0408 msec. 


1 kHz 






.9803 - 1 .0204 msec. 
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Oscillator Frequency Accuracy Test (Cont'd): 



339A 

Output 

Frequency 


339A 

Frequency 

Range 

Setting 


Frequency 

Counter 

Indication 

(Period) 


Test 

Limits 


1 .0 kHz 






980.3 - 


1020.4 Msec. 


1.1 kHz 






891 26 - 


927 64 Msec. 


1.2 kHz 






816.99 - 


850.34 m sec. 


1.3 kHz 






754.14 - 


784.93 Msec. 


1.4 kHz 






700.28 - 


728.86 Msec. 


1.5 kHz 






653.59 - 


680.27 Msec. 


1.6 kHz 






612.74 - 


637.75 Msec. 


1.7 kHz 






576.70 - 


600.24 Msec. 


1.8 kHz 


X IK 




544.66 - 


566.89 Msec. 


1 .9 kHz 






515.99 - 


537.05 Msec. 


2.0 kHz 






490.19 - 


51 0.20 Msec. 


3.0 kHz 






326,79 - 


340.1 3 Msec. 


4.0 kHz 






245.09 - 


255.10 Msec. 


5.0 kHz 






196.08 - 


204.08 Msec. 


6.0 kHz 






163.39 - 


1 70 06 Msec. 


7.0 kHz 






140.05 - 


1 45.77 Msec. 


8.0 kHz 






122.54 - 


1 27.55 Msec. 


9.0 kHz 






108.93 - 


1 1 3.37 Msec 


10 kHz 






98 039 - 


102.04 Msec. 


10 kHz 






98.039 - 


102.04 Msec. 


20 kHz 






49.019 - 


51 020 Msec. 


50 kHz 


X 1 0K 




19 608 - 


20.408 m sec. 


100 kHz 






9 8039 - 


1 0.204 Msec. 


109 kHz 






9.361 5 


8.9944 Msec. 




Oscillator Total Harmonic Distortion Test: 



339A 

Output 

Frequency 


Calculated 

THD 


Test 

Limit 


10 Hz 






100 Hz 






1 kHz 




-95 dB 


10 kHz 






20 kHz 






30 kHz 




-85 dB 


50 kHz 




-80dB 


109 kHz 




-70 dB 
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PERFORMANCE TEST RECORD (Cont’d) 



Mode! 339A 



DISTORTION ANALYZER PERFORMANCE 

Fundamental Rejection and Induced Distortion Test: 





339A 




339A 




Test 


Fundamental 


Test 


Induced 


Test 


Frequency 


Rejection 


Limit 


Distortion 


Limit 


10 Hz 










100 Hz 










1 kHz 




-100 dB 




-95 dB 


10 kHz 






20 kHz 




















30 kHz 








-90dB 


50 kHz 




-90 dB 




-85 dB 


1 10 kHz 






-70 dB 










Distortion Measurement Accuracy Test: 



Distortion 

Frequency 


Spectrum 

Analyzer 

Reading 


Test 

Limit 


10 Hz 




+ 1.0 dB, -2.0 dB 


20 Hz 




±1.0 dB 


100 Hz 




±1.0 dB 


20 kHz 




±1.0 dB 


50 kHz 




+1 .0 dB, -2.0 dB 


100 kHz 




+1.5 dB, -4.0 dB 


330 kHz 




+1.5 dB, -4.0 dB 




Residual Noise Test: 

Residual Noise with 1 kO input load and 80 kHz Filter = 
Test Limit; below -92 dB. 

Input Impedance Test: 

Spectrum Analyzer indication for 100 kfl resistance in 

series with 339A input, freqeuncy -1 kHz = 

Test Limit -5.97 to -6.07 dB. 

Spectrum Analyzer indication for frequency of 17 kHz = 
Test Limit -6.02 to -9.00 dB. 
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SECTION V 
ADJUSTMENTS 



5-1. INTRODUCTION. 

5-2. This section contains complete adjustment 
procedures for the Model 339A Distortion Measurement 
Set. After the instrument has been adjusted according to 
the procedures given in this section, it should meet the 
accuracy specifications listed in Table 1-1. 

5-3. EQUIPMENT REOUIRED. 

Bf The test equipment required to perform the 
adjustments is listed at the beginning of each adjustment 
procedure and in the Recommended Test Equipment 
Table in Section I. If the recommended equipment is not 
available, substitute equipment which meets the critical 
specifications listed in the table may be used 

5-5. ADJUSTMENT LOCATIONS. 

5-6. The Location of all adjustments is shown in Figure 
5-3 at the back of this section The function of each 
adjustment is listed in Table 5-2. 

5-7. FACTORY SELECTED COMPONENTS. 

5-8. Certain components in the Model 339A are 
individually selected to compensate for varying circuit 
parameters. These components are noted on the 
schematics and in the material list by an asterisk (*). The 
value listed in ihc material list and on the schematic is the 
pical value of the selected component. The function of 
e factory selected components and their value ranges 
are listed in Table 5-1. 

5-9. VOLTMETER ADJUSTMENTS. 

5-10. Mechanical Meter Zero. 

5-11 The mechanical meter-zero should be checked and 
adjusted, if necessary, before proceeding with the 
calibration procedures. The meter-zero is checked when 
the instrument is at its operating temperature and the 
power is off. The meter zero is correctly set when the 
pointer rests directly over the zero mark on the meter 
scale. To adjust the meter-zero, proceed as follows: 

a. Turn the instrument on and allow it to “warmup” 
for at least 20 minutes 



d. Continue rotating the screw clockwise until the 
pointer is exactly over the zero calibration mark. 

c. Rotate the adjustment screw slightly counter- 
clockwise to relieve tension on the pointer suspension. If 
the pointer moves off zero, repeat Steps c through e. but 
make the counter-clockwise rotation less. 

5-12. Gain Adjustments. 

Equipment Required: 

AC Calibrator (-hp- Model 745 A). 

Digital Voltmeter (-hp- Model 3*t65A). 

a. Set the 339A controls as follows: 

FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

METER RESPONSE VL 

INPUT RANGE 3 V 

INPUT, GND SELECT .... DIS. AN.fi. 

(center position) 

b. Set the AC Calibrator for an output of 3 V at 1 kHz, 
Connect the output of the AC Calibrator to the 339A 
DISTORTION ANALYZER input. 

c. Adjust A2R17 (FULL SCALE ADJUST) for a 
meter indication of exactly 3 V. 

d. Reduce the AC Calibrator output to I V at l kHz. 

e. Adjust A2R37 (1,3 SCALE ADJUST) for a meter 
indication of exactly I V. 



NOTE 

The adjust men: of A2R17 and A2R37 
interact. Repeat Steps h through e until the 
merer indication is correct <il both Julhcaie 
fj V) and one-third scale f 1 V). 

f. Set the AC Calibrator for an output of 3.162 V at 
1 kHz. Set the Digital Voltmeter to measure DC volts 
(20 volt range). 




b- Turn the instrument off and allow approximately 
30 seconds for all capacitors to discharge. 



g Connect the DVM's low input to the A2 assembly 
shield and the high input to A2TP2. 



W c. Rotate the zero adjustment screw clockwise until 
the pointer is left of zero and moving up-scalc. 



h. Adjust A2R36 (REFERENCE ADJUST) for a 
DVM reading of +3.162 V dc 
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i. Reduce the AC calibrator output to 0,94 V. 

j. Adjust A2R35 (LOW LIMIT ADJUST) until the 
INPUT R ANGE low limit indicator just lights. 

k. Increase the AC Calibrator output to 0.95 V. The 
low limit indicator should turn off. If not, repeat Steps i 
and j. 

l. Increase the AC Calibrator output to 3.10 V. Note 
that both high and low INPUT RANGE indicator tights 
are OFF 



Reconnect the cable to A2J2. Return the LINE switch to 
ON. 

5-13. OSCILLATOR ADJUSTMENTS. 

5-14, Amplitude Adjustment. 

Equipment Required: 

Digital Voltmeter (-hp- Model 3465A) 

a. Set the 339A controls as follows: 



m. Increase the AC Calibrator output to 3.4 V. The 
INPUT RANGE high limit indicator should light. 



rrmnrvj 

JTIONi 

UiJUUiJ 



Set the USE switch OFF before performing 
the following steps to prevent damaging 



A? 17. 



FREQUENCY 10 Hz (1.0 x 10) 

FREQUENCY VERNIER CAL 

OSCILLATOR LEVEL 3V 

(vernier fully CW) 



b. Set the DVM to measure DC volts (2 volt range). 
Conned the DVM’s high input to A1TP8 and the low 
input to the A1 assembly shield 



n. Set the 339A LFNE switch OFF. 

o. Disconnect the cable from A2J2. Place the cable in 
such a manner that it will not short against the chassts or 
components on the PC assembly, 

p. Install a jumper wire between A2TPI and A2TP8. 

q. Set the DVM to measure DC volLs (20 volt range). 
Connect the DVM's high input to A2TP9 and the low 
input to the A2 assembly shield, 



c. Adjust A1R30 (AMPLITUDE ADJUST) for a 
DVM reading of -0.4 V dc ±0.1 V dc. 

5-15. Frequency Adjustment. 

Equipment Required: 

Electronic Counter (-hp- Model 5300, A mainframe. 
Model 5302A Universal Counter Module 1 

a. Set Lhe 339A controls as tollows: 



r. Set the AC Calibrator for an output of 3 V at 1 kHz. 

s. Set the 339A LINE switch ON. 

A. Adjust A2R24 (AUTO SET-LEVEL FULL 
SCALE ADJUST) for a DVM reading of *3.162 V dc. 

u. Reduce the AC Calibrator output to 1 V. 

v. Adjust A2R22 (ALTO-SET LEVEL 1, 3 SCALE 
ADJUST) for a DVM reading of *3.162 V dc. 

NOTE 



FREQUENCY 10 kHz <1.0 x 10 K) 

FREQUENCY VERNIER CAL 

OSCILLATOR LEVEL 3 V 

(vernier fully CW) 

b. Connect the Electronic Counter input to the 339A 
Oscillator output. 

c. Adjust A1C7 (10 kHz adjust) for a counter 
indication of 10 kHz - 10 Hz. 

d. Set the 339A FREQUENCY controls for a 
frequency of 100 kHz. (10.0 x 10 K). 



The adjustment of A2R22 and A2R24 
interact. Repeat Steps r through v until the 
DVM indication at both full-scale and 1/3 
scale is *3. 162 V dc ±0.02 V dc. 



w. While observing the DVM. set the AC Calibrator 
for output of 1.5, 2.0. 2,5. and 3 volts. The DVM should 
indicate 3.162 V dc +0.04 V dc for each setting. 



x. Set the 339A LINE switch to OFF. 



Remove the test jumper and DVM leads. 



e. Verify that the counter reads 100 kHz ±1 kHz. If 
not, readjust A1C7 until both the 10 kHz and 100 kHz 
readings are within the specified limits. 

5-16. ANALYZER ADJUSTMENTS. 

5-17. Notch Filter Null Adjust. 

Equipment Required: 

Spectrum Analzyer ( hp- Model 3044A) 

Low Distortion Oscillator (-hp- Model 339 A) 





r 



lodel 339A 



Secnon V 




SPECTRUM ANLAYZ6R 
•hp- MODEL 3044 A 



LOW DISTORTION 
OSCILLATOR 
hp- M006L 239A 



OSCILLATOR 

OUTPUT 



distortion 

MEASUREVtNT SET 
-hp- MODEL 339A 



300 (1 LOAD 
-hp 1 1035 A 



MONITOR 

OUTPUT 



DISTORTION 

ANALYZER 

INPUT 



Figure 5-1. Notch Filter Null Adjustments. 



a Connect the equipment as shown in Figure 5-1. 



LEVELING .....FAST 

TIME. STEP 1000 in See 



b Set the 339A (under test) controls as follows: 



FUNCTION INPUT LEVEL 

• FILTERS OFF (nut) 

METER RESPONSE NORMAL 

DISTORTION RANGE -80 dB 

INPUT RANGE 3V 



INPUT/GND SELECT .... DIS AN./X 
(center position) 

FREQUENCY I kHz (1.0 x I K> 

c. Set the controls of the 339A being used as a signal 
source to obtain a I kHz (1.0 x I K) signal. Adjust the 
output level for a meter indication of -10 dB V on the 
instrument under test. 

d. Set the 3571 A Tracking Spectrum Analyzer 
controls as follows: 

DISPLAY REFERENCE RELATIVE 



DISPLAY SMOOTHING ON 

BANDWIDTH 30 Hz 

INPUT RANGE + 10 (dB V) 

INPUT IMPEDANCE. I Mfi 




Set the 3330B Automatic Synthesizer controls as 



follows: 



Enter an output frequenev of l kHz and a step frequency 
of I Hz. 

f. Step the synthesizer up or down as necessary to 
obtain a peak reading on the 3571 A, 

g Press the 357 1 A Enter Offset switch and observe a 
display reading of 00 00 dB V 

h. Set the FUNCTION switch of the 339A under test 
to DISTORTION. 

i. Adjust A4RI6 (NOTCH FILTER NULL AD- 
JUST) and A4R43 (NOTCH FILTER FREQUENCY 
ADJUST) for maximum null (greatest negative reading) 
as indicated by the 3571 A. The null depth must bc>-100 
dB Null depth is determined by adding the 339A 
DISTORTION RANGE setting (-80 dB) and the 3571 A 
display reading. 

NOTE 

The adjustment of A4R16 and A4R43 
interact. Repeat the adjustment of A4R16 
and A4R4} until the maximum null u 
obtained. 
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j. Set the FUNCTION switch of the 339A under test to 
INPUT LEVEL. 

k. Adjust the output of the 339A being used as a 
source for a tnetcr indication of 0 dB V, 

l. Return the 339A under test to the DISTORTION 
FUNCTION. The null depth must be >-100 dB. If not 
readjust A4RI6and A4R43 until the null depth is> 100 
dB at both input levels, 

m. Set the FUNCTION switch of the 339A under test 
to INPUT LEVEL and the FREQUENCY controls fora 
frequency of 10 Hz (1.0 x 10). 



n. Set the frequency of the 339A being used a signal 
rce to 10 Hz ( 1.0 x 10). Adjust the output level for a 
er indication of-lOdB V on the instrument under test, 

o. Enter an output frequency of 10 Hz and a step 
frequency of 0.1 Hz into the 3330B. 



60 kO 1% Metal Film Resistor (-hp- Pan No 
0698-5973) 

a. Connect the equipment as shown in Figure 5-2. 

b. Set the 339A (under lest) controls as follows: 

FUNCTION DISTORTION 



FILTERS OFF (out) 

METER RESPONSE NORMAL 

DISTORTION RANGE..., . ,-80dB 

INPUT RANGE IV 



INPUT, GND SELECT.... DIS. AN. x 
[center position) 

FREQUENCY IU kHz (1.0 x 10 K> 

OSCILLATOR LEVEL OFF 

c. Adjust the 339A being used as a signal source to 
provide a 10 kHz. I V signal. 

d. Set the 3571 A Tracking Spectrum Analyzer 
controls as follows: 




p Set the Bandwidth of the 3571 A to 3 Hz. 



q. Step the Synthesizer frequency up or down as 
necessary to obtain a peak reading on the 357 1 A. 

r. Press the 357IA ENTER OFFSET button and 
observe a display reading of 00.00 dB V. 

s. Enter the frequency displayed on the Synthesizer as 
the step frequency. 5tep the frequency of the Synthesizer 
to the second harmonic of the original frequency (one 
step). 

C Set the FUNCTION switch ofthe339A under test to 
DISTORTION 

Adjust A4R65 (INPUT BALANCE ADJUST) for 
a minimum reading on Lhe 357 1 A (Greatest negative 
reading.) 

5*18. High Frequency Adjustment. 

Equipment Required: 

Spectrum Analyzer (-hp- Model 3044A) 

Low Distortion Oscillator (-hp- Model 339A) 

600 D 1% Metal Film Resistor (-hp- Part No. 

0698-5405} 



DISPLAY REFERENCE .... RELATIVE 

DISPLAY SMOOTHING ON 

BANDWIDTH 3 Hz 

INPUT RANGE HO dB V 

INPUT IMPEDANCE | VIII 

e. Set the 3330 B Automaiic Synthesizer controls as 
follows: 

LEVELING SLOW 

TIME, STEP 3000 mSec. 

Enter an output frequency of I k Hz, an output ampltiude 
of -40 dBm, and an amplitude step level uf. I ► dBm 

t, Step the 3330B amplitude until the 339A under test 
indicates a distortion reading of -80 dB V 

g. Press the 357IA ENTER OFFSET button and 
observe a display reading of OO.Ofl dB 

h. Enter an output frequency of 20 kHz into the 
3330B 

i. Adjust A3CIS (HIGH FREQUENCY ADJUST) 
fora 3571 A display reading of -0.3 dB F 0.1 dB. 
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Figure 5-2. Notch Filter High Frequency Adjust. 
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Figure 5-3. Adjustment I 















Figure 5'3 Adjustment Locations 
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Table 5-1. Factory Selected Component*. 



Reference Designator 


Range of Values 


Description 


A1C47 


27 pF to 750 pF 


Value selected for minimum second harmonic 
distortion at the Oscillator output for fundamental 
frequencies of 20 kHi end ebove. 


A3C132 


4-7 pF to 16 pF 


Value selected to Dtewent amplifier A3LJ101 from oscillating. 




Table 5-2. Adjustable Components. 



UjiatiMn N«m» 


Ret* 'an to 
D#*ifln*iar 


Ad|iii(mtnl 

E»raffr»pli 


DwcriptaM 


10 KHt ADJUST 


A1C7 


5 13 


Ariius* Oscillator tiemueney rr lOfeH* 


AMPJTUOE ADJUST 


At ft 30 


8-13 


Adjust Ihi basic outout Iftrf' 0< the oicilkmoi 
amplifier 


PULL SCALE ADJUST 


A2ft1? 


S-U iSteptl 


Ad|u*? meter amplif.-er *c t lull seals roatei tnoictuon 


AUTO SET-LEVEL t'3 
SCALE ADJUST 


A2R22 


6-12 (Step v|i 


Ad|uiis I“>b pern of rhe Auto Set Leva Circuit Ic* 1 *r 
apoUac mnut leva 1 ecuft* to l '3 fuli-tCll? 


AUTO SET LEVEL 

full-scale adjust 


A2R24 


6-12 ISwp t; 


4d|u»tJ the pftin ol the Auto S*t »evel enttut for in 
apa'ieri input level equal to Iwlt-isaie 


LOW LIMIT adjust 


A2R35 


E 1 13 rSt«£ j| 


Adju&t the low limn reference of the input Level 
• fVJiC&lor CrT-isuif input level* balow this reference 
will cause the low *nau! level mtliCllor tc lifi^t 


reference adjust 


A2R35 


5-12 <5cep hi 


Adjusts The Acte S-ei- Level lull *ca»e reference voltece 


1/3 SCALE ADJUST 


A2R37 


5 1 2<Stepe) 


Adjufiii the meter amplifier ■jam lor prop#' rr>e:«r 
inaieaiion witn ar. applied irvput level equal to 1/3 of 
full . e cel • 


HIGH FREQUENCY 
ADJUST 


A3C - a 


5-18 


Neuirainos the elfactb of cioicilna loacing at the 
Notch Filter 


NOTCH FILTER 
NULL ADJUST 


A4-P16 


S 17 


Adjultfc tn» null Oepirt el me Notch Filter 


NOTCH FILTER 
FREQUENCY ADJ 


MR43 


5-17 


Ad| inti rha Notch Filial frequency to ofritar naiurt'ur 1 
null depth 


INPUT BAlJVNCE 
ADJUST 


A4Htb 


5 17 


1 AdjueU the input balance to ti>* ampiiTun* feedback 
Q«modLil|iior 10 reduce distortion at low IratqueftCiet 
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SECTION VI 
REPLACEABLE PARTS 



6-t. INTRODUCTION. 

6-1 This section contains information for ordering 
replacement parts. Table 6-3 lists parts in alphameric 
order of their reference designators and indicates the 
description, -hp- Part Number of each part, together with 
any applicable notes, and provides the following: 

a. Total quantity used in the instrument (Utv column), 
total quantity of a part is given the first time the part 
her appears. 

b. Description of the part, (See abbreviations listed in 
Tabic 6-1.) 

C. Typical manufacturer of the part in a five-digit 
code. (See Table 6-2 tor list of manufacturers i 

d. Manufacturers part number. 

6-3. Miscellaneous parts arc listed at the end of Table 
6-3. 

6-4. ORDERING INFORMATION. 

6-5, To obtain replacement parts, address order or 



inquiry to your local Hewlett-Packard Field Office 

(Field Office locations are listed at the back of the 
manual.) Identify parts by their Hewlett-Packard part 
numbers. Include instrument model and serial numbers. 

6-6. NON-LISTED PARTS. 

6-'. To obtain a part that is not listed, include: 

a. Instrument model number 

b. Instrument serial number 
e. Description of the part. 

d. Function and location of the part. 

6-6. PARTS CHANGES. 

6-9 Components which have been changed are so 
marked by one of three symbols; i.e., A .A with a letter 
subscript, e.g.. ij, or A with a number subscript, e.g,.. 

a in. A d with no subscript indicates the component 
listed is the preferred replacement for an earlier 
component. A A with a letter subscript indicates a 
change which is explained in a note at the bottom of the 
page A A with a number subscript indicates the related 
change is discussed m backdating (Section VII), The 




Table 6-1. Standard Abbreviation®. 




6*1 



letioin VI 



Model 339A 



number of the subscript indicates the number of the 
change in backdating which should be referred to. 

6-10. PROPRIETARY PARTS. 



6-11. Items marked by a dagger (*) in the reference 
designator column are available only foi repair and 
service of Hewlett-Packard Instruments. 



Table 6-Z Code List ol Manufacturers. 



Mir 

No 


Manufacturer Name 


Andress 


omi 


Allan Bradley Co. 


Milwaukee, Wl 53204 


01928 


RCA Coro Solid Stare Oiu 


Somerville, NJ 08376 


03988 


KOI Pyrotllm Corp 


Whiopany. NJ 0799' 


04713 


Motor old Sami conductor Products 


Phoenix. AZ a5CS2 


06001 


GE Co E!ek Cap 5 Bat Prod Oept 


Irmo, SC 29063 


13103 


Thermelioy Co 


Dallas, TX 75234 


17956 


Silicon** Inc 


Santa Clara, CA 95054 


18178 


Vactec Inc 


Maryland Hgis, MO 63043 


19701 


Mepca/Eleerra Corp 


Mineral Wells, TX 67067 


24546 


Corning Glass Works (Bradford! 


Bradford, PA 16701 


27014 


National Semiconductor Coro 


Santa Clara, CA 96051 


28480 


Hewlett-Packard Co Corporate Hq 


Palo Alio, CA 94304 


34371 


Hams Senucon Oiv Harris-lnertvpe 


Melbourne. Fl 32.901 


56289 


Sprague Electric Co 


North Adams. MA 01247 


72136 


Eloci.ro Motive Carp Sub IEC 


Willimentic. C7 06225 


74970 


Johnson E 8 Co 


'.Vas-pca MN 56093 


75915 


Littlefuse Inc 


Oes Plaines. IL 6001 6 


91637 


□ale Electronics me 


Columbus, ME 68601 







Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


it 


*1 


1 


pc ASSEVaLV OSCILLATOR 




0I1%1V>BB*I. k . 


MCI 


U L 


k 


Capacitor fxo sbijf .-i% jwvdc 


4-m r 


j J fc*»-«ag L 


ittl 


0 LaC--aO 1 


1 


CAPACITQR-F7D 5«UF * T% JOCVDC 




n i v mbu 


AlCl 


u l av«w5*a 


1 


CAPACITOR F >D 3f.6^J- - T\ xmor. 






iic- 


iU*u.j*»* 


| 


CAPACITOR -F 70 • \% itMvOC: 


f a-r*b 


n(L0--SH9 


• its 


0 Lao-O*- 


1 


CAHaCiTOa -Fxti muff t-m jcpvnc 


is-rC 


01 kC-O-B 


ME* 


G 1 *0.3] »■} 


1 


AB J«M •-'it Sui'wOt 


P2I JB 


C A 1 *>! ARhJg J4 Df v LO 


nc7 


0 L2t*33 u 7 


i 


ClPB-k 1 TC-ev r fc.— fc • * t u c«;R.3»# S*n* 


l*0Tu 


jTbS 


• u w 


H la^-JaJj 




ci»«.ciTc»- r *c ,i«j» -pc-^di ii3:*oc :t- 


*!»-- 


nl A.e-ic-22 


•JCtl 






LA»iClfC4- 4 « 9 ,1o» -Au-2jL 11C-0C EL- 


2*“S’ 


01 


• KVI 


Olat.JoJJ 




,K ( *Au-»*Oi IuviCC Cl- 


41*»' 


ni ^ilwiaai 


»i«i4 


0 1 frtf-4a22 




CAPIC] T0^-i>3 ,11^1 •A3-*vl N2V0C :t- 


^ a -nii 




MCI- 


ul a*3-iio i 


/ 


LA»>Cl»0«-i«J «i* p » -11 IP'JVOC 


2--ar 


Jl *C-si«J 


«1CI! 


0 l *4-2 in | 


1 


Il^lCITC*-* 4 ? Rl« 4 --5S Ij'wCC 




11 


*Itl» 


n t (vu-Ji.u 


3 


CiAiCIIlmIi!) JAR •- g *5** 5uU*Ct 


ir.mfu 


j 1 1 u »< in a 


^ : IT 


flUU-jijB 


I 


:iPldTC»- r «u 4?** *.!i Jji.CC 


4 i* i u 


51 B 0-d iilfc 


^MC20 ii 












*1CJ| 


0l#'»«|7w9 


t 


u*PlC ; f *3 jl«UC •« 


4 *2 V-J 




MCJi 


51 *11-41 «S 


l 


s»*»c;'c*-» «i) .j:**-. s'* j!uct ** 


-2.*J 




*IC2) 


: i Sj-:2’b 


i 


LiP»C3TZ-- 4 <ii iSbJC •* 


»%2vJ 




tica« 


n j » 4a41 ■* 


t 


Lip-C: TC^-* i” . ia_ r i 2'iCiDC -wk rt 




f*?41*i*2 


HCiS 


4185-ltO* 


y 


5Si»CJH»-»i3 -1LF--1»T -*tfPC II 




ts.ni- i , a#asai*2 


M C3« 




? 


tiPicirc^u uif.-iui pioc f i 


u » 2 w w 


'.JndlttAiAujaa/ 


i| C2T 






:*AiC!TLR«^«? 1 uR •• i u I iR*^C 1 j 


* **2 


iifj |U»1*J J!*2 


»i e*» 


oi s«j->yuj 




HFICili*-* 10 . ic'-.lul ISwC c» 


• • 2 v J 


■ 4.- Jiu.iaj J5 W 


‘KJC 


0 1 ■ - j 3 0a 




«ukA>-20X a#3C TR 


u • 2 v j 


L R-flaua* *• ju»-i 


IlCU 


0 1*4-Ul'» 




:»i-ieitt+**i4 2?** *» 15 J^awBC 


<(!•«: 




MCI! 


01*4.1*22 




Cincilt*-' >3 ,1U* 1'JO'BC .t‘ 




M.hii-Ja24 


ilC*C' 






r- 


illlvJ 


lRfi8uFaASulaFf 


4lt*l 


0i»J.DiB7 




:aricitc»-»-»j ^lPmj* ic<:z m 


'■2vg 


r9^duPa^aua'lBrf , 


iltij 


0 l»*-l*!2 




EiiidiCn'il ,|ol -fg-*** i <i on It* 


2 3--& u 


31 


»icn 


Olaa.laSJ 




:»**CITt*- r »3 .it* -io-isi luu'isC :t“ 






AtCRa 


01 »a»J2uu 




ClRiCITc** 4 i3 JPP 3vU«CC 




' 3 riM«4tf-A 


MC"! 


0140-210* 




;»*n ;ie*-na *?** --si !:..n 




>l*0-2ivfc 


4 1 C a t 


01 60-.'ibJ 




-A* 4C I f L** 1 * 4 ■ 3 •2-:*'* *-Sl 1 ju vLL vj£*,. f 7C 


2es«. 




41CM * 


gi60.A]Qj 




SlRiCl TS^- 4 »J RtjP* ''Jl iju-atC •"luA.i-J'w 


diet 


VI 


4lC**l 


oi 




:ARiCl1v , A- , -a Ri3»* --r*. i ti c v* l c 




S3 e b» v >«£ 


iit«« 


Ql*4-i2tL 




••51 *>uvFC Ct*u-1. 


J»«iu 


OS |U»«2*S 


»IC*I 24 












ue«! 


I*»t-S5|* 


3 


dietie-sc-oTTn 


2*-Ptl 


S«nl*«>Sb 


»!C-S 


1*U I-OJ-U 




3|CDf-S^I J4» v iu 4 - 4 - 2*-S uC-S> 


# A*et) 


:R- l-Lw*3 


• 3CR« 


IRO L-0414 




aiccii^souTu* 


2^*PD 


I -oMb 


* l C ■ T 


1*!J 1-SiUS 




S!09(-l.|TS-I^6 1 u o SC'l 2*0. UG.|S 


2 *-a 0 


1 " n 1 *** v* l» 


^ h >LC"C> 


iRu 




4|00* .III; T;-*XvC low ig»» dii 


2»*»0 


*, Rn 1 -Ww-i* 




19&1-0UI9 


• 


= 1032-31^ *M» L « 0 v a-' Cr*- A ,:•> 


i 9 w a 0 


1 Rrt l *il 


Vt;*n 


tR&I-QJJR 


i 


D|0ai-li*H i*«|1 5Z iCCi-lS *:tl- 




jinrf— 




|8»v.oo24 




0 J 038 -6E * etr i^o* 20 a«* 30-1 


29*BU 


1 an ! •*, *>4 R 


*l»!! 


1**2-0024 




e;ajf-!*» 12,1< !* 10-1* »3*I» Tt*-.*8«( 


iflbBy 


1 l> b2"C Mg' 4 


• Kill 


1901 004-0 




tiiope swiTctiiNo inv ?r.s sc-m* do bo 


2B-M 


190 *-0040 

oR»a^-3 uJl C 2 -dl*vlAS 


• t Ji 




I 


C5HstcrcB - -csf tT»t 


(Je b- 


i 1 J 2 


lisa^n *2 




C 9 - 88 CIC* *-» l r. ” *tat •**! 


2/ db* 


0»-ej*l UJl C2JJJ-, !*i 


it Jl 


1241-5 | ** 


2 


Ca**€tTij» m.e lrt v »e»r fT*t 


2T-0- 


5R.a»-lU9l C2-0l-v4*3 


»u« 


|*}L-9?1 J 


k 


C&n«.€CTC* V— I • - a:sr 


J7JII- 


0".*t-l oft 


»iJ4 




12 


Cn**i£Ic*i*-2>«e, J*;n 


"Ji*u 


|9«* 4, -Ii7ui 




4 


1 


CDRRtCT t* 2*» A *CBT *Y*E 


271a- 


0R.*vU2l 


4.1*1 


5*»M*I 1 }7 


i 


RlLi». Bit? 


■* B-P 1 ' 




*191 *A 












it 92 


|B§9#3269 


V 


TRANSI3TOH F£T VCR2N 


8*US, 


l««*-.2l* 


M*l 


CB*R-0429 


2 


RFSIF.TOR ?8 4?K l>5W F TC-O* 


2a-« 


oa»*-vu4Jr 


nii 


oa?R-3#25 




HESlSTOB 7B »K -25* I.-C.IA F rc-5»-5il 




jaa ,4 »5.4'4R 


ittJ 


0b*R#0O2b 


2 


RCSIST3R 1?SW * fC-0 4 -t<J 




oaaR-^utfb 


A 1 M 


0*0*. 002* 




RISISTDR 14.71 K 2-5^: »75V< F TCHD*-30 


2 *1*1 h 


0fcqR"VL2a 


*1*4 


0b»R-:-W2T 


i 


RFSISTOR 9H74K .25^ S75W F TC-0»-« 


2 a » b U 


ia*R— . iiaT 


ilia 


oa^R-nuJ f 




RESISTOR '3.47RK. .7V% \7bVt F IC'D- » 


2d“*-v 


f 


mi 


0*»9-CJj4 


3 


RFSISTOR X.BfftK ,75 v I7SW F TC-O-M 


2-u^u 


ino^-yu-e 




OlRR-?024 




flCSlSTOH MOSil J2S* I25WI F 1 CtH -M 


^aue.’ 


.laaRywb^a 


A 1 HR 


OaRR.OOOg 


a 


*11HTPI< 4.»4i* ,215 ,|J!* r ic*i'--*0 


U4 ills 


• 


») *1 0 


r**R-JUuu 




“|ltlTC« .291 .^1* • 


)lu73 


l 


*i*n 


C*RR-'J4“w 




"8415TP.* !,il« ,2 !j ,i!4* * U*n»»* 1 


U 1 y 7 UP 


» 


Aiiia 


0«*R«i'iuutf 




■ EUSTPB 4,n.B.<i 5 ,12*. 1 T<*i .-Jl 


U*t' >* 


8 


• mi 


0**8-008* 


2 


“rillfOA 2H-.2* ,t5l ,125e • U*u*-S:* 


Hi u Hi 


a 


•S»l* 


acaa-soys 




‘•Mirts i s-.p- .:i5*. 4 Kiyt-i- 


U 1 o 7 •*> 


a 




QtHmyjl* 


i 


*raj5tDS 1*2.1* ,?5i ,12*. * TC*.)**4u 


.'10). 


# 



See Introdixmin u> this section lot Ditlttiiu in tomijiiun *-l 

The oscillator circuit has been changed beginning with serial number 1 7J0A0026b. For instruments with lowe: 
Serial numbers, refer to Section Vll. 















Table 6-3. Replaceable Paris 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




4M*-IiiJa 




■iai»'0» l-i.t* .iiS» * tCi.t-Si 


i'll. 


ft 


Mil 7 


0»S*el}M t 


i 


«M' 1 - .1!! r ■iii-t-l'. 


-am j 


a 


n»u 


L 




"SSIMU* Su.lui ,iil .IZvi l fCa.it- 5i! 


.- 




MM* 




£ 


"l«nr™ * t ,is* .zsi , u*. • re* i-H 


w 1 c 7- 




MtJ0 






*1,*aS« .is! .IJ&, * fC»l-».5o 


U 10'*J 


A 


llUl 


Of^-QOJ 


2 


tMJSTCB Si. UK ,a*i ,12*. i TC«;»-50 


mo’ju 


A 


A1R22 


06 99 -*3033 




RESISTOR WS*K 26% 125W P tr^. no 


0 1 0-713 


41 


A1F73 W 






'1’IJTClB JJJ1 )) .liiJ, r TE1J.-U. 




ca.i/i.U.jjij.i 


*t*jr 


? rs «i %— 3 S ia 


l 


"E11STO *,JZt II ,ie»n « 'Ca'Ji.KO 




:d.]/b.io-Tji 






2 


*[JUT£t J.tTl 11 ,I?C > F rut. 100 




Ca.5/ft-»«-3aTt-P 


t)Ut 
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a 


trSMTCO iU I 1 ,ut* * tC*-*-IOO 


i*a« h 
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MMO 
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i 


■•tSSJTCa-’^^a i«. Ul C t:p-43J I 


M|j8 


T2 v l&a«U 


*1 ill 
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1 
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*l9H r C* 11 .il!r * TCaw»-;0U 
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J 
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CSM35 
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C*.l /a-l .-3 C l»ft 
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HtSIiTO* .0.0. il ,j}5i . ttiot.iiJ 


.18 09 


cc 


Ijnii} 


o rsT-u-M 


2*. 


► eJjais* id : v r rtiut.Lc. 
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1 


".i-FlBClE,* 


a*-au 


*vd 




su :->•?! 


1 


SWITCH. ROT A ft v 




ll-j-i-21 


•187 


OOil"-«l Ml 


3 


*-m« tssi-»i.*. v'.:»3 


<S19C 


tlfr 1 l^-o 1 




)190>142| 


i 


SWITCH HO^arv 


tlMi; 1 




»JI§ 


OUJSu-a) to. 


3 


l»ll£* iSieiii,'', Tc- t.j 


^s-6w 


asjii-oiHft 




1L9MM1 




SWITCH ROTA Hr 




JlQd-iMai 




10i3.il!! 


li> 


5^i»T, LiTtNtE-* 


2 ft •*§ . 






Itua.JM • 


ii 


ccli*.j», -iitc 


•J 8 L * " 


lid 


•in 




3 


1C Uf AMP 


dsftBC 




Ik) 


ltia-jJi s 


A 


U 'J 9 **7 


diaftr 


1*1M1 


tllaJ A 


1*14-0487 


7 


it ou it® ros» 


7«<a0 


<626-0497 


it 


onj.jt.iMur 


1 


«C ASSEMBLY 




r>9|i«»ftfei4« 


•Kt 


0 lel-C l a 1 


s 


CJP* 2 irpw-a ar. ,03>l'« t-l*«l rfqnrsc PCi,n 


•/-2uJ 




• 7C2 


Q 1 *'3*0 La! 




C4»i:lT9••-•llt , ,03iii» *-lu» 2uurDC PCuL^l 


UM30J 




I2{] 


01*1-01*1 




Cj»tCITti*.*lC .blip* *1101 }03uO-C UjtTt 


l*J?U J 




•it" 




1 


:*u»ti r}i.*»; lunur ..)t joeuoc oicinim 


29-1^ 
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CJ»1C1TC-».*«S S 1 • * .-5V JUOtSC 


didfr-? 


•’ i la i 




:iba-.ji i 


1 


ClttClTD»*t>' lifuut .-iv lUMOt 




nUO.Mi; 


*«7 


33 fiilvli 8a 


1 


C*MClTCft.«w ..&( jcurc: ifCft 


?!-§. 


CilJ.JlH 


JfCI 


!Ho-5»») 


1 


la'kClTuft-FAD 7A»* «-il l'M3C 






*rc« 


CleO-JUJ. 


1 


C*u*£ iTtUiUvu Iju.u* *.|t luavuc 


«' 111 »■■* 




mcjc 


41 fne-Oul* 


• 


C***c 1TU»-FV^ . 4?'a* --lit 40».X “LLM 


*6uiu. 




MCI t 


0l*a-l«7 


1 


ci**cirr“.ivia i u *f *.«» juu»i>c £t«u.-i. 


/OftNy 




MC 1 i 


oiaM-laii 




Ci*n nc«»* to .ter .ua.^m i».. ot ci- 


<f*n 




MCI! 


OlflO KMJ 


ft 


C*?ac ITOH.fLD 3Pb ^ 1 3-C 


2ii»y 


uiiitl-2i« 


tiC 1 * 


Diet)-!!]. 




u»*c:i<ju-*te ,U‘r .4u-jv» t q -* - ’DC ci* 


r*«!i 


>1 Ul-Xci 


*iClS 

i 


lll«u-iZil r 




Cl**C !T£«-HS il rt I1J1 J U -|1C<C 


c 


01- F-i*Ul 



S» mtrtialurllan to this motion 101 ucdenral inlorm.a!i«iii 



*^A The oscillator circuit has been changed beginning with serial number I730A00266. For instrument with lower 
serial numbers, refer to Section VII. 











Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 
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2 
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ni4ui2i««I 
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1 
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5 1 1*1 • J 12 tf 




■j t * jOb 22 




CiilClTC*«M 8 .»*» -11-2:1 I4C-OC Ct rf 


jlltSu 
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i 
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*it*3 
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l 


;i»*uu‘-"J j 5 wm n 


. ' u ? *i . 


I5ai2il5*9f lbd 2 
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2 


:»*KXTi>- r KD 2 MUC 9* 


ju|u J 


1 9au11bf4&2u92 
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as B.i-alrii 


l 
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■ 
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c li 
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:»*iCITCH-Mt' ,i.» - 2 CX I4SW5C Cl- 
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Q>Ll3ai*tJ 


*?C30 


ci»u.|Tu» 




«0 j < u* • - 1 : A ^Q»3C Ti 


•'4iQi 




iw 3i 
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Ci»*Ct!CS.»*9 ,U.r ..v>4C1 SJA4BC ft* 


3-u*. 


5t,j-JorJ 


•ICli 


Otni*|iu« 




Ct*»E [fC--»«0 #TCA* -11 IwVOC -CCAU*Pu 




i»((,j.t4ve 


A 1C 19 


fltW-llQfl 


1 


vt s *ci"e»-'»o *,*ur»*i ui ss.ot ri 


flal’i* 


l9iD**79«9aj3»4 


MCU 






.u* ♦■o-iti j« 0 kDC -t» 




cti:-A*ai 
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o t*».o*»l 




Ci»*C : T :*-AtC IJAu-MK »l*rir -i 


u-fc; 


•9^31 uli «C35i. J 




0 1 mini 




C***C ITfl«-FtC ,lJ* 1 4 3-2 "I ■; a m W c C Cl- 


ieuBc 






nm-)* a 




ci»jc : ra»»* ic ,u* >*j-< t ij'iurc C£» 
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C t lO «3 * « i 




n l»4 »I*b L 




C* S -*C1T5»*FIS 15" *-5« 5tr'*3t ;i‘!>..lv 


i-tadQ 
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iSd? -ia JB 


A 


oiibe-isb i,*|i ii a-e-r ’ii-.v* 1 ** 


:5«SC' 
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1 ‘« 2 - 99 J* 
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• Aca-iin 


1 
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Fl^uT 
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1 


•hqTCi-MQDULl 
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I 
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3 
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2»2b3 
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I 
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772au 


Al-lW-lftlt 


*1JM1 
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1 


tfl^URCTS**^ 1 0 — C C S* / ® T * J*4-!.V1 
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*i«t 
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4 


»!Llt SC l?*JC-C01l 5* 1 S 5 V 5C 


2 l-li 
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1 
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Hilu 


mama luwHiii 
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i 
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t45v.aSVi 


s 
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[AH.flJAA 


1 
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I 
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AlM««90t 


t 
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1 
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. 334- 










«HIiriM> 5A*< 1* .list t •;.u.-|«g 


5i4V( 


;u.l i b- 1 y-ITi 


»i»* 
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«»mTC6 ! ,?•< ll ,i25fl A *CfD** 1*5 ft 


jJI*' 




4|BT 
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1 


ti.ijms ii,4* ii .125* • ter 


Uli4» 


£4.tFS-H-»1li-< 




Qfa*4-I2«4 
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UJ544 
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•«no 
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1 2**5 
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BM BOBS 


1 
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1 
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i 
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5’V-^UJ 
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1 


ioo ljv t tcp-vp.j i.t« 
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V4*t» 
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.J2Q.I 
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“l»:sis» !** |v ,U4i * TCH'Hliil 


JiiFB 
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ZI4O«q%»0 


1 


■ilISTCir-Ta-fit jum mi : l-ass 


?si >2 


72-H32MJ 
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M**-*4*i 


t 
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m32«i» 
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1 


Vf Snrca.T*.* 1« rn e to«.» 3J l-'vs 
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*1»H 


Mil-lull 


1 


*E 1 1 4 T l! * 1 *es |l A tc,o*-|C& 
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AIM* 
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l 


*lSlS»oa »?4* U ,|54« * T4i*,.|i'l 


t»*3 


C-#-95*t 


fa 


C&4& 3517 




*e»|iire* ! s •!«. * tc.i-.-hs 


Ji2’i 


C*,J q F 


IKK 


n?5'!.,"4.4 




n ,145. * 1C1H..U ' 




C V -1 


AJili 


CKJ-XH 




PC9II1QA *,«*» ll t l3«* P 


na?fl 


Cl-1 /%.?a*4»*J -• 
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1 


**4ll?ca 17 IK I V ,1!S. F tem*.|*4 




c--3 yA^»u« |?I2 t* 
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1 
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1 


iAiiaro* ?»j ii ,m» * ? c*o— to* 1 


csaii- 


c*.i *p.tn.*4i.t 



a*r miTMitucimn iir Him kcliuh loc ucdcTififc informitjon 



■^A Refer to note —A on Figure 8-16 









Table 6-3. Replaceable Parts 




HP Part 
Number 



Reference 

Designation 



Description 



Mfr Part Number 
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*?a !1 



ij*!' 

W»l» 



?iau»3i! 0 
MIUUK 



a rs:«'c» s* .iv 
‘cst&tp* 
*ri[Mcw i**. i* 
i>firt T 3* 1 1<< n 






C4M>444] 



i: j» i-« 

sc 5* *-■ 

C l.INfAfl 

ic ▼ui a» ** 0 

C LiNtAH W«J 



JDHf.6*301 



*C ASSfcMB.V ANALVTFF-FOViFftSi^P' r 



Ci B i£!T3-*aPiC »S*JF • -in* !uw6C » n u T C 

,03M *-Ul tlWOC »CL‘t 

:j*»cro a -*ic iBflc** «>ict ziov&c ■ cl v ! 

ti*n:r3‘'-»i5 SHIP* #•%! >on*6C -1 Cj.*T^ 
CjMCIfOrtatjP ilu r +80-i-.| 190 k 9C Ct» 






e#MciTC"-*ju> . i biF *4u*iet jbo*&c :ib 
tA»IC|T0«-«X9 5.1PF 500. OC 

Ci*iCITCit.'*& JDPP **5% CC»l*« 

CAPACITOR - FXD * RLF .- 3 %. MC-vOC ML'fC 
GAFACrTQfl- t-XD i&UF JO 0 V 0 C PCLVF 



CAFACiTQft **D ftlflUf --V* i'OOVOC ^CLV* 
CaFacitor-f*p WfCii^ *-fx i'ogvx PCt v € 

:i»iClTC*-*X& U3®» **51 Jr.irDL -[C4u*fil 
CiFi£lTci-F*2 ,i>jF 1 OV M DC Cfc« 

:*»1CIT &»•*» ,sg# • «-j-JS>* U'B«0C CL» 



ou; .0 |uf 
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:»*ICfr«.P<5 ,LUF IC0VQC Cf 1 

:t»4C luFF *•*! SobuC'C ctBO«-i 

tmcro-i-nc # i. jF •oj-iC'i iiiovdc :e« 

Ci*ACI*0R»F ,c -lO-aOi lflar^t ce-* 

Ci**C:73R-F«D ) u FF • -!* 5*>^vEC C*4p»-< 
ciP4c :^o«-»»c !i»f ••st k3vEt 
CiP*clfd*iPiii im ih!i >i . j c 



C|F4CITCB!.r,u 5. 6 p= ...H" ?O0 vX 

CIPACITCF-P id .i jr «*<i«2Cs ifiovU: i€« 

C 4 0 4C I T 0 8 *F | C J4d"» ».5t Jfi»0£ -IClr,*?C 
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C»«ICITD»**»I! ,lwl r «»<-2Dfe LflOvSC Cfe* 



m«o-wsi 

)lfe0.^2J 
j* u J-oZ 4*0 
si 

3>149-!i<< 



3100 2?ft3 

fl 1*0-1 hil 

:*.3F> 0 iJeic0**tc* 
n*iiP j*j Jai&c«v iC<9 
0l*C*l*27 



4;»2>aac£ 

r l»n-ld«? 
y.b-im 

OUi-Q 1 42 



ClPiC'TfiS.PI? «JFF • •At JQQVCC 
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ClUCITC^nr #,!"» f,H"P JftgvSC 
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C4F4.ClfpO-#*0 **■»» t-A» IfliT.QC 



OLft.t-2200 

n 

n i a a»#?h* 

M *<-**22 

5-H|«*P0J03a**vtt* 

|$^L*47l9GQ^fi2 

l5rCt3J*9G<*«? 

n 1 fkC*i*iu 

0160-C363 

fti«o-2»a 



0 lfty-22o« 

aiBU-0363 

QrW-22&3 



C4Fi.crTas-F*ft 4vrc t* 

t*PAC *3 i5j-» + -|0«, 74 

C4**»c:Ta<»--F«3 Lo-jp" ••%% iu-:oc -iciutTo 
C* 0 *C2 T3«- 0 «C 320PB e-SI 304VOC »[C»O*T0 
C4F4.C3 T0^F*8 1F.FF 



0140-0195 

flue-«fl9 
0Uv-222ii 
n Lac *- 2204 
oi^c-aioi 



E* 0 "C2TC"-MJ 130PF *-5l JO^wCJC -IC» 

C* 0 *C213 U -F3O «,7 0 « ♦•.25F" 10-3PJC 
C4 0 «C2TO»-»iO i?ea»f — lao^g; 

C4»*c27b»-mo ja: 0 p t-st ibii^oc *rc4i.*7c 

C» 0 4Clia«-MCj %t#F fi» loutOC 



DM1!»F7 31 J03CCTWV 1CP 

01 |C-222[- 

n tio*a?wf 

nu«*2ZD3 



Hb 4.1U2 

9Jea~W;? 

MlO-IZAf 

4110-7204 



t4"»CS»a»<»»i- » I UF *f!-KK LOO^OC Ci* 
C»»^Ci T0i4-»i0 e§0-2Ct iOO-pOC CF» 

CA»4C|1r-4«P Jfl M,7PF *-*?■»* 5Q0.2C 
C«**CI tciA-FPC ] 09 PF J30VX ^ICJifl^Tv 

C4 0 4C!TC*«»t? 10OFF •-§! KjopOC ^TCOa'TO 



04 »u->i6«2 

■M AH-iP*?? 
«3fiO-Z?-4 
«3 #a-£2 :v 

«3 :y 



4-6 



in'roJut tiun to Dm wctuirv lur ordrrliig lnlonna.Lion 



Rtfcr to note on Figure 8-13. 



























Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


‘Kill 


01*I1-«0 




C*ftKjTB4-M«i l-«f «-51 !fl<VDC 


^"*•49 


CLt.0-^257 


*SC2oa 


nftO-1%92 




:i»if ltrs-n; .|jf *ei.-?0S iOOvC-C CE* 


* 


eiioiaij 


uc ?01 


Hi *o»lft22 




SlFlCl tcfc**«* ,|Ut 48^*400 IjJWOC tt» 






*»C*0i 


"Isn-iMn 




Si**rilSi-*iS 0.1*1' !i.4i( 




C L v3-i?5< 


<»r«) 


pi*|‘-225m 




C4»»C3TC»-*0 ICO"" --59 30993: 


taur* 




Odea 


m »u-im 




Cificitcs** u si*e *-8» Juan-fit 


2ftu.ec 


CLA^-iiH 


*!C?35 


01 


1 


tinci ICB-'O Jl»» .-58 )«*([ [t-il-.-Jj 


??U*' 


0 U4-c2«<* 


^jcrjfc 


*3 IU.175M 




:i*»C:T 3I*»*3 ULftf-lOl bvCC »* 


wftiJJ 


ll(iDftT*ftftCC*V? 


*K2C7 


0 3 ftUOUu 




Cl*iCltnE*»l3 *?L* *•! w 8 «*S[ ll 


.u2uj 


l5nB*l*l*CS!.eE 




•f3«ft-l U2 




c.i a *cs^a«-».J9 -i*f -au-*e* i o w"« oc si 3 * 




oi^n-jfcja 




0)40 




t»«itra«-H'j .il* -*q-»4i iccvpc :c» 


2* ■ 4 C 


qjwiwi 


*3 CiC? 


3 :*f-2s2* 


? 


:«»»c: •:»-* io .oiu« *--201 ioq^c :h 


2*»"n 




•1CK5 






C»»4CItpa-f to *1 luft VOil.fiC Cfcft 




m 


LitlO* 


•319 i-2bJS 


« 


C|pie:t3*->i 9 lucoijr-^o-j nice ». 


29ufiu 


31 BS-IM5 


OE5o» 


*I49-?bJ5 




:i*icra«-«io j!»oc *l 


Jft-frO 


03 PP-2ftJ5 


*1CSofc 


tllOdi IS 




tlP*n’CI*M0 J n B SuR *9 ti 4 l 


t**»e 


nj BOB/ftJS 




M«,.d 15 




Clp*ClT08*Fj6 Kiqtffi* -8e-l, t J ! '• DC ». 


2 4-*n 


M 90-2*35 








:i®*ci*q*-* i9 *ue -*c- 2 ct m-.DC :l« 


2 ft * ft u 


31 |0-J*2? 


^*3CJ0* 






Cia*tr T 3«-»40 « 2 -F -at-IOt lOOV&C Cf a 


2 ft-*C 


OS.D-Jl*? 


Aicm 


rtl«*- 01 f i 




C|ft»cr*5ft-*«f> luP-.ltt* 19*3( Tj 


»U *1 


iSsDlCSiftjlSi* 








30-.ft— i * 29. 3 C fl 


air: 


i bn JK**«?23d * 


*ie ui 


&I4U-0JT. 




:j*»c:t3s.psc- :>•„». -i t* ia.oc ti 


»^fcj 


• S. JLB |3,?f J 


•IC125 


nj« 0 -ol*l 




!ipi£!t)4«>iS >8 JS,3( n 


-c: v 


• ■r3|li*lSC151J 


»l£izi 






C*>*CIT0*-'*C J 55. cc ’* 


.'•ii. 




••1C 321 


>i#"-:ift! 




C4»»CITsft-ft>tC HuCC ’* 


iiu/C J 


l§pJltl5i*r 15*i 


UC 12 ! 


Mto-alT* 




i*»lClT9*.f *[. let**. 1)8 jri .CC T l 


V« 2 C 2 


1 5 fldt *•****« II 


MCJ2- 


5M"-5JT4 




:b»*C2 t D-<- # 4C i0uft--li-4t 4ii*cc T 4 


ft* a w 


i l( 0 :b«xM 2 i!ll 


«1C«100 


1 


? 


iic 6 t.lv* till 58 ;j.|5 till. *£•*. >1 


?«I**C 


19^-019. 


•lc*jqi 


i toi-evti 




CTDCf-SE’- 2-34“ 4 ^C-’ 


2V-*K 


1 »e:-902S 


Oc*i qj 


1 




3t:C£-3!** «*» 199. 2-3C-4 “C-’ 


£1-«C 


1 4rl-ft029 


Mc*m 


3 ftOl-GCiS 




OTCCr-Stl. c.a 109. 2 »*am iG%J 


? 5 4 6 C 


1 Be I-9 0J9 


• IC«1 3u 


1 BM*9fl2! 




4l?pt«it8 *** IS'.'V Juu“l 5B-7 


?e**s *5 




ME«1»5 


: 




OlSrl-IiH LDv 51 33-15 *Gll« ’Ci-.Oil 


1I.!A 


i 9 c i>955k 


m:»] oft 


1 « •> l - C d - "j 




CJ:Bl* 8 » IICDI-.* li* 5a"i j\s :S.i5 


2-4ul?0 i 


l«el-»4*iB 


OCSSOft 


3 Vo 1 -0t *» j 




BT3pe.*»'iJC"!N-l4 Iv* 51“* !M 39-15 


pq 


Hnl->D*u 


UCft2QJ 


f ftnuoobo 




0j:rf-j4tTCr:*-i uv »o»* jo ;9-is 


i-sufiQ 


1 ■ n l - 9 0 * 0 




SftOI-0"»4 


2 


c::c!* r - 9*02 3u >. ?* 


gill: 


‘•'flliol 


hc»mi 


i*s«-bo** 




oj-at-r* ^Ros ano-rf ?i 


Bins 


•^CaIC* 


UCatct 


l40i.Oft<V) 


1 


DIUOE-^ENFFl 


?8«ve 


| 4ri* .'ftii 


MC'Jfl) 


3ftf>2-0ftO 




DIODE-2ENE R MJV 


i 5u?0 


l«4i-e*U 


on 


1990-06*4 


f 


»--T0^30tiLC 


2S-SC 


lift! - JB4.I 




1090 »44 




ft-cranfloi/LI 


/ftuftd 


ia9D-4J$44 


»9MM 


?»1 H-PilM 

All 5-04*3 




Ml ,t«* i«04 va**-SL 6 1.1(1,15 *L Its 
*S,!E«1.3l<.a:> Till .tO.Fi.lE 


;-t l c 

2ImBu 


|1 


ftfJI 


1 351-3**9 




(fw.(; , :*i*4;'.3, >Iv&Lt 


iT«P 


t !.2*-350l 


4IJ2 


) i5l-?«t» 




CC^MCTOBift-CNO* IT *’5*.! J4C< 




|ft-5*-u50t 


nut 


I 


1 


CSV.ttT9s.*c t-15* I5-C9VT .SC- ?*«0-J 


w«5C« 


ilj-ii-ic-lec 


Buiafr 






Ca^lCTSBlft^'.D, 1 1 Nb L E 


?» 2 bC , 


1 1 . 2 «*AI 0 l 




1 Ml-/ftft3 




ca-trc'ctip-c . d, t ; -cle ;•:* 


t* 2 *b 


lS.t«*)ln 


•1J101 


1 291-2**0 




«n''*,ietc*i»fONi, iiBfrti ;i:* 


?fta*c 


l !.I«-45H 


HJJOI 


l ;5i.?«»> 




e958tc:«i*-c-.:. ussti jic< 


2 »?bC 


1 ■• 2 *»wiu| 




lill-lftftB 




Cc'5(t’J<l*-ClS, J)*C.E .••Cl 


|*? 8 S 




* 1 / 1*0 


mi-ift«i 


* 


Ca'-cICtoft « »C 3 T frnf 




pg.ftp-lDU 








CB^VECTii* J-*JS <• *5 ST TT*l 


t’2V4 


3ft.l4-19U[2i03-ilSi J 


ftlJIO-l 


1291-1*31 




Ca^ftECTCft 2*®T*» " *<3iT T»»C 


t* 2 *a 




A 1416* 


1 955-U JfcD 
12*9-9113 


f 


T **»»liaT3« - C I* £ T 1 -CtSH p — 056 TC-7J J] 

HEAT SINK 


244* AX 
J/mJo 


1 !|}-)51S 
11*5-011 


UOIH 


1 

nolens 


2 


TlASSiaTCtt •#«. 2Hln94 S| TC.»« >3*25* 
HFA7 SINK 


niftjj 

24-H>i 


?‘5D5* 

llpl-Jlll 


0 »l*l 


lOO.SSTj 




7■*^i:STCft NR^ I'.lul- 91 1C-** *D«29- 


w l« 2 * 


JkJi5* 


on 


CftftV-l*** 


1 


SMItiai )t,U ii Jt(« r Ti> 6 «*iu* 




c«,i/4-n-ii7i-i 




C-ftftB-allT 


1 


*rstsT3« |*.J« u ,1154 * Tc»e-*iC'i 


. 32«H 




U»J 


: * o * . 4 ■> 4 :• 


1 


-ISISTS* *.5J4 ll ,1JS« » Tt*C-.)80 


.!?»• 


Cu.l 2 ft-T 0 *mi«ft 


MM 


C«««>147| 


2 


•tsina* r.is* i« ,i* 5 « * Tt»e*.io« 


9^5*. 


CB.Wt*lO*t lii-» 


on 


H75T-02’>-0 


2 


■SttlSTU* *,«i« |t -|< 8 > » TE»9**]50 


5li«» 


E4.1/**tB-s*|:-t 




5 131-02^ 




-tliaTSft *, *24 U 4 |/9e* A Tc*«*r-10fl 




Cu.l u«9ft2l-» 


•JBT 


n*»ni49a 


3 


FfS-iSTaa t*T* ;i ,ii5. f icia-.|i '3 


'-'K«e 


CB.IF*"B'C-I»T1-* 


OM 


flBfttf-Wl JO 


5 


*15I»TBS IB}* 18 .lit* F tC«B*-|OU 


. 12«*» 


c«-i2ft-»:Bi4ii-' 


Aloft 




3 


•rtIS’3! *5.3* It ,05* * TCl***l os 


:s??b 




‘»H 


0*«-4--VSfl9 


1 


»Clir»3H 5L,5< 5t ,l £54 F TC»IM-< 8 n 


b J;bE 


r*.i/>*tc*n w-> 


1 Still 


fl 747-oulft 


1 


“rtii’o* ii . ii5» * Tc»e— i"o 




CU.J/l-t 0-9*12-# 


0*11 


nTJT-oaui 




*r!IS'9» Id ll ,t?S- t *(.*. -IS* 


ulrH 


ta-l/ii»u.iaal-* 


**■11 


fi797-D"«2 




-E 1 jMd* ire it ft TC»u*-l-; 


il/^n 


C*«l/B-iv-iao 2 -ft 


mu 


0797-3*01 




*r(Iit9* ISO U .t? 8 . * tc*u..|.; 


uj?**- 


c-.i/e-u-iai-* 


out 

ft 


n4»e«|ua9 




•rJTirtJ" !>.»• 11 ,125" » ’C»Q.*|CO 


C3?*a 


Cfc.l/arfO/tTJ./ 



5*# introduction to tbi* Mrc-tmn lor ing Informatinn 


















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


City 


Description 


Mfr 

Code 


Mfr Part Number 


JfRII 


0*M -*J*l 




orixi'a* l*.k ix . 125- f tc»«j •-- a op 


01290 


c«-i xB-rfr-: *32-1 


U<N 






■tSIS'O* ■.!»* IS ,i25» F TC*C*-t:6 


3 12 31 


Ct.UH-TC-SSJI-f 


4smi 


;.«98»ui7 | 




*l5ISfO® T,t*« II ,US4 ' Tt»0»-10S 


;329«) 


ry.:/h«rua7 •.$!•* 


tlBf 


6*45.44 4.8 




B !5I1 , Q* S.7»« II .U54 * TI*a»-!«* 


^i?95 


CU.W3- rc-SJ4j -6 




S4.4-444.1 




*€BISTC* 5.76* IX .125- F TSiOf-|09 




Ci..: /B.T6-S74I-* 








*FBIStD» MS. 11 ,1H> * TCoS**|»» 




C9.3/l«rO*2i71M 


IWI? 


e«*i«ui2c 




1 u J 4 ; 1 ,|l!t f i;«i4»..>0 


.529? 


C*-) /O.T U-I4AS-4 




f75)-a*li 




•(81IID® 35. }4 11 ,1154 r TC104-U9 




e.-s/6-rg-.s 5i-F 


*j»r* 


*60 9-y?C3 




'fSIS’O* 71. 5H IX .123* ■ TC.0*-IO2 


<5148 


C‘.i'»-u-risi.i 


*imo 


C>*«9-afCC 


2 


fffilfTO* ft, 64 |C *1?*. r TC«6»-l«6 


:529»i 


C%,3 ^6-TC-5764-» 


‘Hll 


S7S7-34SS 


3 


*!llirc* )(.i‘ II .US* ' T;4C,,|38 




C*-l/*-T0-lo!i-» 


*3032 


53*4-1.3* l 


i 


* if Si 3 T cb !*,8» ii ,uSn » t;«h4-|?o 


-iU*5 


C4.|4». t u.|655 


4}S!T 


9*ti>uu97 


1 


*4.8151(8 ifl-4* 11 ,1254 4 t:484-18C 


-111 *5 


C4.l4»-TU-|0!i-F 


*J“JJ 


0604-1259 


3 


SE1IST0* 7,6T< LX ,125* » 


■; 3 2 • • 


rF-l/*-7K-?IU-F 


*HS9 


<3757*02-90 


J 


-C4!5TPh 6.3** LX ,125? « TCirt.-luO 


•.299? 


-I4C L/4-TU.6I91-* 


*13 J t 


4SM-SSU 


1 


-eaisrcs 5,4. 1» .IPS- F •;4 >.;m 


.TJJ9S 


c a « L n»|9G l-F 


*J0J7 


C**s-I-?* 




»fa:sic» 2176 u ,ji5- * -:iOt-LQo 




C^4.: ?4-T0-2??J-# 


93»3* 






V6BISTC* i\ .i a«« ■ -r*c*-ii}«s 


.ii*s 


fa.: A#-T0-16l]-F 


W!»M 


^7r»-0«7* 




*(IX*T6r 95. 3«s »l + I2f? * Ttauf.Utf 


012*9 


c,».l ?5-^0-*932 -p 








•tsisie* T i , 5. tt ,us« r Ti.o.-ioj 


4}i*5 


e*-ui*Tfl«ii * i-# 


“jaat 


:»*a--?co 




•vixi’ct s».e* u . 1 


:S2«5 


c».:f*-to-s ft.-' 


*30*2 


',*H-ll*L 


1 


*?#JJTCa 17. 3* U ,125? * UiM-luG 


-.1293 


4-HU-4 


*39ul 


B757-Q9tt 


1 


»ssmt* i.U® ii „t;s» * Ti«o*-i •> 




(i,: * t-TObi* 12-* 


Ajuaa 


■>698. -uFJ 


1 


-€ 5 1 3 7-b l i ,125* » TC*C*-U6 




C-.: ^9-T0.ia:j.f 


*19*5 


07«T-S2IC 




s ?i:!TC« 14 13 .125* * *C*it-100 


:i2*6 


Ca.iyi-'O-IflQ l-F 


*m« 


6757-0910 




HSlJTCo s« ii ,(2St • TC«J4.|00 


-i 129? 


Ca-1/F«*0«|06 L*F 


IJBu? 






*«»I3Ii* !« IX .US- • *t.J ..|03 


u>295 


S^*:^**" 0-1 Jy L-* 


M"-0 


fT7f7- v -9* 


3 


*es2s»r» 13^ ix .i?b* » " , c9:*-»a'< 


312*5 


C*-:>a-*o-i5G2-9 


*»-« 


T09-J-I1S2 


3 


*143 9TT* 3.MI6 U ,125? * T:*Pt»Ud 


u22 a s 


Ca.l/4-*0-It! L-9 




>6*4*. «| t 


3 


•BSlStCi 96* |X ,125- * ’•£■■'•►100 


•*12»5 


Ci.t ?fr** j-3«eo.F 


*J»»L 


5l»7-C«»J 




*E5IBT0b i« IX .li5? r TC«2a-ioo 


0i«9* 


Ca.t/»-’99|V01-F 


*J»34 


075?. suae 


3 


B f 13 STC* 7.5* n .311? * •CtC--10n 




C*-l/*- r 5- T 50 L-» 


*»■*? 


'>694.3312 


J 


■tsnrci s,«»* it . us« • u. 


'9 12*5 


i .« 


nun 


O.iM-0010 


3 


HE5I5T5R M 39K 25 V 


iioii 




*13131 


C**J.ooi4 


3 


qESlSTCJft 31.82K 25H 


iMM 


00.4-tv*. 


*j3iaj 


0694-09*7 


j 


ft E&IST 0 ft 6-8-3 SK !*■> 


2b-^: 


Jf.68-89*f 


*»H! 


eoM*ooi«* 


3 


REEI5TSR 3 IE2K JSRi 


£?-*?>■ 4 


IJb6*-WCi4 


*5*1 )« 


C-69B-?U J9 


3 


*01916* l* -ill ..15- * 8-.n-.3u 




•C«5 


^ 3 » 1 a * 






*fl!JTC* 2.6T< ll ,135? » 


*.12*9 


ra.i/i-*5-4oU-* 


439117 


‘69?- S5 l 4 




K«8IIT0» 7.326 LX fc lJ5* ■ t£ i u*-ld> 


■LJ290 


ta.t ?fc-7£i**7ja L-F 


wue 


831 l.l48o 


i 


MSlifc* Son 5i S* s* YC»C ..10 


«5*3 


■5*5 


*j»i it 


5lS».5i*l 




2« 11 .325" * -COt-LflC 




c«.: ft-7u-noi-9 


*5»ll» 


ciji.oi*} 




■•eaiaro* 2»* IX . 3 25? * -C*PftCC 


v)2M 


C*-i <*5 -tl.-2jG 1-9 


*391 Li 


‘ 'S7-0--2 




■fSISTC* i 0-. IX , I2i* F -Cpu*-U- 




C4,t/4-70-lliC2-F 


AMI |4 


>*99-. 3?* 




•ClJSTc* 5< ,tX ,12?- f 


.141? 




•19316 


r.151.530 | 




•ESISTCR 100 i\ . 123> F -<90*-lC» 


*1290 


C*-I/M T 0-Ul-» 


•i»32& 


v***-a JJ4 


2 


®*9!9TC» mJ.J ,J!l ,1J5- » IC.Ot-S.i 


inn 


« 




0«M«oaiJ 


i 


*l»UiC* 5!S,s ,«!l .!?«» * TC«e — 5; 


■sijt: 


4 




ti»4».3ilj.. 




*C«X17C* 2.J12- .24* .125- » TC*>-S 




s 


■ V: u 




t 


•tS5*lS* 9,41.5 ,181 , US- 4 TC.C-.-l 30 


. JlS! 


»«,SS-|/J-T I4l«ll|4[ 


»1B]11 


81*8-4 L*> 


I 


■flXSTCR 3 ,08 L* .211 .123- * TC*^--1M3 


-.1408 


6w#55-L/B-7'?-LP83«-: 


• IP: u 


*B*h. 3.1*1 


2 


*€SI1TC* l«i.« , 25 S ,l24r * FC-C^-t “ 7» 


:i4«b 




•Will 


J#90.d 1*2 


i 


•*8!ST0* 101,1 ,2SX ,12?^ * TC*o»*t.? 


.146? 


F-r53-:/0-Td-L:ft a i»: 


mm 




2 


»IS19'6* S4,i. ,i?l ,t?S4 4 rci.F-s- 


c(d70 


«! 


31*114 


S*0S«S4»1 


2 


^iSIJTC* Slfctl .2'>X ,125- * TC*0 — Ivif 


>1073 


4 


AW MO 


fl: SO— 3171 




wire. 5UCTRICAL i; MFC ft 


346?J 


JE RpHV 


*3913: 


&V5T-0*’ 1 




*tSl*TC* 3 00 IX ,121r # *C*Q’”L0<> 




c«-3/x-To-m-i 


uriii 


$•08*3279 




SfSISrp* 0,4*4 |t ,USF . TC404-I03 


•i 129? 


r»,{ /6«T0«u4*;-F 


* 13 MS 






*«jis'o» 5.4144 ,ut .us- . rc.i-.inu 


-1498 


4-rlVi/;.' 5-i- = 14-C 


1)1291 


'.6*^.4.',#? 




•lIlirOR 1.08L9 42*1 .125? * TCa&6«IOO 


!)M3 


P«f51-I/8-T‘-lP8L*-: 


*19932 






■«II9T0R Sul. 4 ,215 ,325*. r rCiOMjDi) 


HIM 


p-?«-i/a-T j-iuiR6-: 


•l«?0i 


5*38 — 4 L *2 




■ISIS'0* 106.1 .25s .115* * !?•«»-! no 


r-JBBB 


• S5-|/B-TS-|I»BF|-C 


*J9iOU 


rbfc9B.«-96? 




•!SirO» J-.l* .231 .325- * IC*C — 9-0 


&3 07: 


* 


•38905 


r»b*p-4*99 




*ISI9 r D® l!.St ,151 .115- * rc*-: — 108 


01 07-C 


4 


*J*II0 


0690**320 




*{9{*SO» s- .It ,115. f T{.0»«19 


vlBBS 


»-*M-i/e-r 9.)f u L «e 


lUZil 


6a«9->>03* 




•tBisle* 1*5,5 ,j! 9 ,l«» r !£*«— So 


tlOT-J 


£ 


•mu 


04**-i‘?ll 




im» f o« s? 5.6 .233 , 3 23*i • rc«:*.)j 


&10TC 


3 


• mi* 


Mf*-»*}* 




9f3!4-0* 2 t 3L2*< ( I3X ,s25? * »C66**-5u 


01C7C 


£ 


41*360 


m«3-a*l8 


i 


*j«:91c* >.* tt its* *C TC*-*-i*F*too 


01 BCG 


C«.*5S 


•1*381 


*9* 3-7*95 




"fl’S‘0* k,< ?X ,»? K TC9-*:Wt30rt 


01546 


CSfF'.S 


•3*302 


n?5T.5*6j 




9?!:»-'30 L0«* IX , 123 1 " F TC96— SOD 


3 3 2 ■ p 


C4.12«-TC-3«0f-* 


439303 


n737-6462 




Mittlgi u» it ,us« * tc"b— ion 


u329e 


(O.) .S.Tt.tOo!-. 


•l B J1 3 


588 8. '.J»8 


fc 


*i9:iT5« i.i si it ic«c-*u 


01106 


S»»55J 


•3=313 


n*99-&iS7 


« 


«E3:B7“9 2.- 3X .3- :c TC 6il»6 L 2 


PB^il 


tiiQi.o&J? 




ft757.J9i*j 




LCF jX .12S5P, • Tdi^»»S06 


ri J i 9 B 


TC-30D8-F 


• WJU 

i 


OTST-JoUS 




»f4l* T 04 U» 11 -lit- • TC*8*-10O 


0129? 


(0.1 .1- Fu-5 881-4 



^ 5** iniTO<IVidK»rt lo this urtioa for ariiennc idormatlua 













Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


• HI 


003)«-®l*a» 


1 


ibiTc* mi-iui * u u 


7*4 


QOtif-s L4v4 




lUCtIMl 


1 


switch mjT,RY 


7!-'v 


llrtfr-ihlfr 


• Mt 


jnii.ii *o» 


1 


S r- 1 7 f. IIM'IO, lillS 


7R-dd 


on i J4 -i l*cb 




sinr-j-i t 


\ 


SWITCH RGTAPV 


2tiu4a 


smt-i-iT 


*ui 


OOlJB-oJ «07 


1 


8*lTCr HJi-H*. 1'MM 


71“H^ 


n n j >i •» l »« 7 




3l.Qv.WH 


1 


SWITCH ftQlARY 


24BB4 


llfj-ii- L* 




pff 


l 


IriU* l991«»L'f I*-*' 4 * 




duiM-Mtvl 




! L s j ■ 1 *■ 


l 


SWITCH ROTA Hr 


i“.4* 




• us 


q.4&|«.«1*C4 


1 


*-l »C- »**««* 


7 ■4 4.5. 






1153. iijr 


1 


SWITCH RCTARY 


tP-4'J 






4<>ftO-A28* 




Un»f. U r !'«M* 


2Bms : 


5C4i>««s57 




1*20-2914 




C0H»Li«» -15|n 


J51C* 


174 


1*91 






IC 1|4 -■ * -# 


U1F»B 


I'll! 


nui 






it ii‘ :* »■** 


nl74C 


i *5 1 * 


*JuJ 


|*2l-Tin# 




IC C» **«■ 


„17»S 


**0-Jfti%-B454J 


iluri 


I#2t-wl0* 




1C c p *•'■ 


ai?»i 




A3L'ia) 11101 


182fl-Q««7 




ic a* *yp ro-39 


38-4ac 


1326—0487 


^ »3j2 00 


'47S-Q IE>* 




IC CP *** 


I1J76J 


bft?a?ft25»asii4I 


W iVjlon 


i «7 o»:«*t 


1 


C LiNeAP -V375H 




lSaO.9'17 




|23l-408C 


1 


-|it 9X%* 


24-®-. 


< 7--5-PQ5; 


*SUl01 






IC I.INPAF M 325 H 


2PU* 


| »a»*yk57 


4ft 




1 


Pt A550R9CV. rPSTJR C0*rn<H 




OQll # -Be!i.fc 


ift«1 


m*U*l ?ftj 


1 


Ca**c|Tc 8-*4!> I«uv7*»ivfc evac T * 






*•«> 


ni:.!«r> 




J7 ,!„• .« S.JOt ;53lCC ct* 


2M«*b 


a l ftHiti? 




MU-! *23 




C*»*CIT0-»-«x3 . U' I9mc cca 


7»b«.: 


.1,9.1*11 


• uC6 


3 JIO-l »3" 




C4*iCITC«-»Xi ®>DC T * 




1 l*;.T*i*ni(,i 


4«£7 


fll»i.1«»T 


2 


•311* •lvD-31 53VSC cr» 


2l4»i 


0l|6*)64? 


MCI 


*1*0.5117 




C4»*tiTeB-f *» s.i**..4i ni»se t* 


u*t: : 


-f<.3«TB4ia20 B 2 


*MC* 






:**»tiTC*- f x; . I*- +«T.j*{ usrst ct* 




ii lft3-JlB2s 


* ■ c 1 a 






C**»:trci.*«» . 1U* .34-16* 166 rOC C!* 


2#Bf<S 


dlftD- 1422 


*«tti 


M9U- 




C4**ttrc».'<: IiivBC 1 » 


04IOJ 


1 5^ .7|v*4VC3lilli 




&190-M7- 




t»*«ltc‘.'«7 U»BC 1* 


amal 


Li*0ia*a*6f pli 


*801 


OlkU.1,11 




,iu» +*6.in i ci* 


28*10 


dUD-2422 


*«CI« 


^lb 




C4PlClTC4ft**3 ,»u7 fti.C»2oi 17-JWJC C»-* 


7b*#6a 




• •Cl 5 


MB fl.JfZi 




■ ii' ♦••i-i*i !««[ ci= 


2Be*7c 


4l43«ia22 


* n C 2 1 


9lld*3 Taft 




:*»itt*:*-»*: *7.'t •* 


J-2C d 




UC27 






:4»iCITCB^*x^ ft?ulft«|vti »vBC T* 


0426J 


l ta9uT»J4vP*S2 


»Cli 






tl»«elTC»-**5 .310* .tuo.fll 53VSC Ct» 


2|f|4 


0tftD*2ft47 


HClf 




i 


Cj»»ciTt>i-»*; *sn.*..i-i ij.jc n 




■ MIIGM 


i«C?t 




7 


Ci»iCITnR-*X& HlBC T| 


0*iDd 


lS*01i6*»9l3l* 


»«CH 






liii*..|9* |*>SC T • 


•.ftiaj 


• f.rD22ft*40 1 547 


•-C24 


dlfc>-}622 




Ci»*utc»«*»i> , 1 H* ias»6C C?> 


t*»4y 


61, .*1*11 


i>[ii 


OlMallll 




it-* •ts.lo SJU*ffC CS* 


2*-6 ) 




**CJ> 


Mfcl- -k*2? 




.11.* *»6-li,* 169V6C 1 1" 


44«Bj 


61,6.1*11 


IlCl) 


2114*3 re# 




Cl4IC!1fi*-»lL* 4 TjjI*-Sj 4 tlOC T* 




iSflaa7M«90*»i 


U **C41 


1902-1335 




3i:te-I- s I.*1V 1\ BOB.Be fCft.,C*«* 


2WW 


1903-1325 


" HC>2 


1907-1335 




ajc&e.Tv* 3,42v 4i aa«7 pob.up 


ieasa 


1307-1335 


*4C*I 


1 »si .na<a 




al■!Be.^.lTC^^?.i Jav Sn«* |".s 10.56 


2®«6o 


|4n 1 »ilDftb 


MC8I 


i « « : - a** a 




.irCE-l-ITChl" 5 4J^a |N| :0-li 


■ifr-Ru 


i t fil -ft we D 


14C«1 


1 102*11 %B 


7 


OlBSEblP 1 * 6.J4V 4% 00-7 PD* t 4* •'C**.oat« 


S22J0 


»I1il* 


MCife 


1 «o! -a»yn 




51CtE-9*ITt»165 13, J3t"l JVS Btl-lS 


163ICC 


IBptrdbuO 


MC«T 


19C7 133!: 




DlC&E-rOH 3.92U •,* <33-7 BO".** 


JWO 


*'J02-Ia35 




190? 1335 




aicie.ii* j.»>« ii oa-T *:*,*. •:*- 1 :.*i 




•W2-1535 


LutB* 


lt.i.qatia 




aicae.«*lTC"ii6 109 lorn J1S 60 -ss 


26- Oii 


1 6 fl U6690 


uc*tfl 


n»«. 




SICCe-lulTt-ns 1), 5u«* |i! 50-15 


16u,0 


l«n l.e9*a 


uci: i 


1 6a7.lt 44 




OICOE-IHI 4 , j4v 44 u3.7 Pfii.ilft TCie.cSTi 


32239 




k“C»ll 


1 «ci -PC-40 




OICCt-J'lTt'IIB 1 6 9 1J“1 1H O0-15 


iS-lt, 


|®q L *0*1 wo 


ftyCB 13 


i •«*- r.ti 




3 JCDE-X* • i.«a> It 53-? BO". 4* 


oida 


,1 l(5>6.»5 


*4C*H 


1 1CM^l 




SjCcE-IHS J.«2» U 0C-7 fgi.M 


i 0 Jc 


SI '.-*4J9-ftS 


«r»n 


i tri •afrao 




Sic5t-l»|ft*I , 0 14v 5 H“» i-S O0.15 


ieup<r 


I Off .-3DU.'. 


*iC«Lk 


1 *CJ -00-10 




3TC&P-S-I PC^ivb l*V 59 1 ** IM DC-15 


«e-Bi 


L-wbwp 


*ICtLT 


1 **: -liC-sQ 




OJCOf-lel 'C-IMi )Uw %Q»-a ?v| 00-15 


2¥«4u 


|Qf. L-wv«H 


*»«*!». 13. JO 


1 .«au* 




filCBe-i-Itt-XM! Soy So** }*s 00.15 


2-'f 


|4flte<l040 


MCR71 


1901-0635 




nior/f scho t tkv 


214C0 


1901 -0M5 


UKI 


4H0*IS IT 




nELAT RECO 


2«-4i 


(144C-UIT 


A*U L 4 *4 


»i ra-ag*4 


2 


CDR€ SHICLCK^G SCAD 


?8i&0 


ii?o-aaQ4 


**ll 


•1 r n-.ftal 


2 


C0IL--LC 1O0LU m«l& 


Ulll? 


S •* y- 1C 1 


Ml i 


4K3-.*uJ 




C01L- V U0 S&QL- it 0 «b 5 .|*5i,4«l6 


61* »t 


l*/19J 


*MI 


|#?®.eavi 




tllhlDtaS *Pr. 5J B(,B3«0b'« F!l2Bg44l 


7ift4D 


i**y.ow : 


*161 






1bk*iICIT3 < b vp*. 51 »r bjoyw. iiiin.v-r 


74ft.e'< 


i acft-uii} b . 


*401 


1 i5%-0 38® 




J —* 4 T C- tf 33i 


ivU 




ft SB 1 


p 7 j 7 m u 2 ft'b 




*e9I|T0* 1« t» ,t?5i f 


u-im 


Ci-i/i-ro-ias to 


*iii 


*717.0*71 




•CBiatOB inn* 15 .125- * TCBb*.|fr« 


ullla 


ti.i/l-fv.i.ai** 


Mil 


$757*02** 




•riirtl !• LI .126- ■ TUa — 100 




C*.l/B-»v-19, 1-4 


. ftoia 




i wH 


•lirlTS* 5.11* II ,115- > ic«u*.!yu 




C4.I/4-T0-SII 1-7 


| in! 


)7iT-mn 


m 


B tJll r 0» If'UB 1* « 1 25* *- 


Bill. 


C*.|*I.Tq. 1.31.7 
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Components L3 and L-l have been added to instruments with serial numbers J730AOO 1 96 and greater. Ret'ei to 
note Aa on Figure 8- 1 5. 












Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


lll| 






•rstft'Q* 103* |t ,Uft» F Tt.u#»|im 


CJ2«P 


C«.| /»*1 yiiasl-a 


IIM 






4[M5Tu# U* 1* .1**^ B Tf*J*-k*0 


il?«- 


0-IO21-* 


| L<M 






aril?'?* i» ,!25e ■ Tc*0*-I3l 


i.J24b 


£H.l /S*Tfi"H9I-P 




nTBT-eCJBV 


I 


a»CH* T C* IS*S* »t ,, lifts ' T(»0«Ji'C 


■3«H 


M44C S/b-Tfl-L 132-F 


U»lf 




I 


•HIST* i,»u It .lift* » T£.m-.iCu 


Wj?«P 


C«i.|/a«1 Q»SOI I*P 


lift 1 1 




1 


s£»!«n« so« it ,u!r a tc«4*-1b" 


onto 


C«.l/>*TG-f«P2-' 


till} 




1 


“EJJJlO 0, v.iM »* .l*** W rc**4«J0U 


P9ft» 


C*r-|/I»l t»41l 1 -* 


UV|) 


I : I 


7 


• histop 2c&Kit .lift. * utii.-mu 


05 yw 


C«.l/»*TS.?351_F 


U»|a 


flF17-u*»lA 




“tlUTC* 9*11*1 ! t ,129-e ■ TC**a-1rt« 


•■12*k 


£1.1 . S*TC»51 3 1 -f 


uin 






• EHJlfa ft. 1.1* It .lift* * 


&J2»a* 


C*.l U-Tu-Sn !*■ 


MM* 




? 


PE921tP*e7«*"» Bun Lul ^ fct'if-iOJ !•*■* 


TJ11B 




U»|T 






"(SU'D* *S.» is .lift* * rcfttn-toi 


0 1 *UC 


CC 


1 t*nia 


1*41-132* 




■rlliTp* 4C.*h IX . * SB- • rci0*-i:« 


Ii 1 BUU 


CC 


la* 1 4 


:*4»«333fr 




■t9I3»n» u*,4u it ,l7Be • rt*a*»lO-« 


51*or. 


CC 


**■10 






•llliroa *»,»« It .lift* y fc«T**Uv 


C la JU 


CC 


*a*3 L 






fttUI T 0ft Zi.ox; 11 ,1SB- » »C»0*-S. 


oxen 


ca-v.-ta- 2 ««-f 








t{«[S r 0» 249IC It ,11ft* * ?C*4*»t ;0 


,->3?92 


C 4 '.-l3-TQ-d:*B^-F 


v .TWf 'A ygs 




i 


»!»!**"» Mft It .lifts * Tt*oa.l»C 


-.32*6 


- 


Hr tfl ”* 


tiT5-7-4*0? 




2»V It .lift* • 3C*u»»l0-5 


1324-5 


C*-l/fl- f >-«0 L-F 




STftl.'Uk* 




«!SIJT:ft 25* 11 .1*9* * lePfat-lOO 




ci.l /»-•: *2cci*‘ 








tfSlJTC* 5.11* |t .lift* ‘ 'C*i..ua 


:5«3 


t««.|/i.l|.a]| l** 








»!»3!TCft iP' 11 .129* r -C4U«-MI3 


WPP 


Ife.li-l-’J'iJii* 1 








ftrljBTc* °.3L* 11 ,1?S»- • ?C»5*-nd 


3l3it 


l-c 








.|suTc.» s.iis ii ,:ift* a rc.8s.U0 




:•, iu.io.fti ii *r 


ai» 


Q7%7«rm»ft 




BUIITC. loa* 1 * .Sift* * tt»j**ta« 


^ Ai * B 


i/i.Ta.i e«i.r 




* p 5 P • d * *5 




■l! 5 I 9T OB loft* 1% .<*!*• * * t • Ii • • L ■« 


UJJ4* 


;a,8 7feaf 0*k &OI-P 


4 us) 8 


jilT.mi 




•tllltfa u« |« .lift* . t£»t.*l#a 


'-J340 




lap]} 


*i T *i T «Q 4 * 2 




*rili f, 34 to** 3* ,'i^ F TC«**«-lEC 




:*.i/*-Tc-!0oa-p 


1 iMtS* 


OH'.aiH 




-mm® i!.3« ti .121- * TC*n*-iu» 


o2»fti 


•fiC1(l-'S*l!JI'‘ 


iaftST 


ai9T-&4ui 




ftlitATai it t I?lr f ▼C«0**l«-' 


UJift- 


(a.|/laTC»ia3l?P 


iftftIV 


?B4f.PS*U 




»r»:>»5» *.li« tt .lift* • T t.a»-i uu 


fr65J3 


Cvr.iF».r : .ftji|-» 


14ft IV 


aiftT.qjTj 




aeiiiTftt l.ou it .lift* • Tt»**«i"0 


C 32«* 


c*-i/B-rc-sai t-' 




ces# 




4t9I5'C» 1.M.KU .lift* • TC»w— Uii 


032K 


c*.lll*l C» 2051 ( 


iafta-L 






»f9U'S» S.U* It .lift* r Tc«»*»tll0 


r.S2QB 


0-5.1 J-P 


Hill 






'(Slirc* ft. 1 IN II .lift* • rc»0*-»44 


f.I2*9 


[»•!/!•! 0-5 ilJ-» 


*•■*1 


22 L P • J 19 4 




■fBIS^O®* Buo laA C Sl02-*CJ 2«Taa. 


PJUfl 




t*u*4 






‘*SIJ r C® IX ,3j?B* A tC«0-*L.5 


0I*&G 


CC 


Hlil 


■!>*■ B- 1229 




*€»I*'C4 •»*.*- 11 ,313" ■ FCiO.-iiv 


JlmlC 


te 


HIU 


3t«*-lr2" 




.tSISFilt ■»..** It ,12ft* • 'C*'i*-lJ* 


■i 1 4 u6 


ct 


iaiit 


Q»«S-JHB 




B E 3 1 9 T C a oO f 4« li 4 l2B" * TC*'?"».au 


'1*0« 


CC 


Mill 


oe OR -1435 




1!s;st:« it ,lh* * tcm*-mo 


OJ2S2 


;u. 2491 -f 


HIM 


03&7 044* 


3 


«£$ijtc« i«iic it ,i»ft- » rcn*-i»« 


W252 


«n~? 




*757-0210 




anilltt tt .lift, f fc«a*-loo 




;u, Ul*'i*is 0 l*» 


iilfl 


475? -3241 




"tllSTCB 1B.SK It .lift* ■ *C«a**u» 


13297 


C4»L/*- t 4"i 622-^ 


1 M&3 


06W-4435 




ftfftllTCi J.49K 11 .lift. 1 ' *C.a*-U“ 


jJiS2 


CO.U«.10*34SI-F 


■all) 


5757-4!7dD 


1 


af ITSTk IK 1 1 .lift* r 


nifii* 


C4.1/B-T0* !«}*-? 


IkOl 


"*9B.U4*i 


1 


■iaii’3« 3C.«< II .125- P *C«Q*-it.u 


lift* 


M.I/l*'l*J9li-' 


JUks 


iViUH-I*!!, J 




•rttftfti* ate i* .lift* i *c«o**io» 


CJ2*i 


Ca.l/l-fC- tiOi A — F 




*; t*T.C ID? 




'(llligi tit ’.l . 121 * f •£.a*-M i * 


;ii s ! 


Ci.|/.-T‘'-i4]-' 


TWRr 


??9»-*42* 


i 


«|I(3T3I 1,5a If ,13B- * TCvu — I9U 


a J2*t 


C*.WI-TC-k39t-B 


mis 


a797«Ii«7A 




• Eftisira i.i* It .lift* f ic*t*.un 


^li«0 


C"»i/»-ia-i Joi* J 


14 (Iff 


q 75 7-nmi 7 




■H!!T:b 2 w C LI .129- * T:aiy*-Jju 


12«B 


f U.l/A-I C-301-* 


1 4 *a u 


olsJ.ijuq; 




B|41STC* 200 H ,125- * TC*i>«-3D® 


ujiai 


Cu w li-fc«T c«jq i<»» 


UHI 


1 ***-*-91 


• 


*0i It ,12ft* * TC.r>-ia* 


psa«-e 


C4*l/*t*1O»u0 24»P 


UM| 


q»4ft«0CB» 


I 


•ISIS'13* i,.U II .lift* r Tt*t*»l»'l 




C^.t^B-TO-i*: l-» 




4M* .44*0 


? 


*e*I*T&* i* k l25« P TC»C*#-iOO 


&J7VB 


C4»l #§nTo»*-*4*»P 


1 4*4 II 


a»4B«<iu*& 




P €3I37C8 1* ,l35e P Tt*«t«lfrO 


'j!241 


C--1 F9-70-fci.4P-a 


14* | J 


j|4D.]}lk 


1 


*(IU'C*-"“ U'« lit C JlCtUCJ i-TOt 


nsw 


P2-lv*"0 




0757 0J4C 




resistOPi I5« it liftn r rr.-i- ud 


Q3?9B 


ci- i«-TC-iiy»-F 


14 il| 


! B2*«u:42 




1C lt» C *“*■ 


-4AP4C 


.“in 


l«ul 


• ijo.iUi? 


2 


It IBBt ^LSUlATC*** 


u 21 U 


»-f| 1,1*6 


ftful 


lift 




lc &P *- B 


niatP 


^*10,. 




1B20-:*2T 




Ic lifts *cou.afo* 


077H 


*C| u4*G 


iauft 


1 02*01 IB 




ic «• 


•'iii.fc 




Alb* 


Kii-ojij 




Cc a* a*^ 


.loot 


t“S l - ii 


Aau? 


1*34-0021 




lc 3* 1 ** 


01UOP 


1 “lit*' 




J«C l-Oit* 


t 


tiT4ICT0*-*C MOW »Ll "CL'C 


3neAv 


a4eil«u2t4 




iH4-0UI 


1 


C|[Io*Cfto» ilntl/li* oil 


73«i 


^^■uahMur 12 


«0 


9D134-*»!Q9 


I 


K *S5f.HeL v WI T fUNCtlOra 


iio»o 


m t!*-o*5C-5 






| 






0Uv-»5«l 


MCVPO 


M6l-i«is 


1 


Cl.lCITOi-'IIE* IC0U»* »*IM l«»tc ti* 


?loftv 


0Ua-i*9P 


IftCf M 


■ 1 BO— >0147 


i 


Cll**tIT65-'li i,2U'f**l at iv.CC t* 


Iu2w4 


| isa.iVIHHU 


Hfioi 


AMC-0I4T 




U'lll'a**"# 2,ibF»*l6» 2‘1tAC Ta 


uuicc 


1ft* 0225*01.21*2 


ectfi 

• 


0i*P>uM0 


t 


Cl*iCIig 9 *'«i kiJB.i **#S lorvCt 


2 r-k 


iil*j-o*»a 



See Introduction to thia section for ordvriftt inform * 14 on 




Reference 

Designation 



HP Part 
Number 



Tabic 6-3. Replaceable Parts 



Description 




Mfr Part Number 



*SC50« 




MCSaS 




MC9*ft 




A5CS13 


ci6&-4&aa 


ddSOO 


I ft 1-OSil 


AIlSoO 


»LCNG-t ■** 




«l*C-l»?t 


MlSOI 


»L9*-lbM 


*iu»1 


et SJ«-9i24u 


‘smj: 


4**4«157J 


M«&3 


5717-DIM 




Q73.f.0uf* 


ISM 


oais«-bt«ft| 

1LQC-1-M 



C»**{IT 0 ».'*a kS0e»* oil JlflvBf 
Ci^i,el K*-rn m 5I jqovOC •• I C«C*7> 

Ci^CXIC*-' O iCCM vll HvVOC •MC1C-7S 

CAPAC!'TQR-fXD 1.MJF ^-2Wi 400VDC 

CjOQ€«BC^C T T«.t 

C0!L-«LB 1** 5* e»»!i .ZlfCi.^LS 
C&IL--H.E • SI 0*«4 . i w C j . 7 t-u « 
C0IL" - taC *,!“« 5* 4*»4 v 2uDj,T«lS 

IMCHKT* FU^lTiC*. il*ne-H 

*<*.*■ u , 21 S« r TC»flv3 0O 
■‘EIIITCI l* 31 , IVS* P 
■CiMTCP 1 , 1 ". Ik .Li** * fCa^Mtfi 



1<rITCH ^ “»L T . *U**CM0* 

fikfPCH, RC-TARY 



a u-: -■*?&* 
ot^s-iao? 
2 ftUt> QtfiO 45 »J 

zms i • n t % j « 

0217ft 32.LJL2-10J 

01J7C 

oil 71 fu.i3.k3-’?! J 



Cu.i/I-’J-S 061 ^* 
:u.j /a*l y*j id i*r 



)i po-Sflij 



s « introduction to this ^riinn for ffdfrinc Intarmatiun 












Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mir Part Number 








1-43431 Pa*ro 






ca 


BllsatC L? 


l 


C l**C 1*0*-* 41- sJUiS *«2wS l-VCC Ct J 






311 


i *4 r. ■ n a o f 


u 


Lfttflillbl LI '“■E*'k 1 , *er t‘ ■?!!*•- ■*»» 








1 fcBti.n-Cfc 


« 


L(i) [Ij t;'-U 


i*~hz 


• kf U»d*--3y 


SB? 


' 




-EC-.JIHLf tkl ‘-CD 




5 ■ a ii *< T 








-in til CL5-TL .WStil 




;uBP-t.-bu 




'99u*4MV 




ifE-iiiitu .ji-.iktui-r^ 


A --»0 


J 9*1] 




ia 5 n*wai 0 u 




tie Cl'K-'l . l 2 ?-r !i 


2 Bu«: 


,ut,b-;uc- 




1 «t*i -C^IT 




LE0..1IIIU kj-«]*r»l‘-C3 


29t.BG 


1 




1 «•;-:» tuu 




LE‘‘S [II Cl--’L ,(»-»!* 
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SECTION VII 
MANUAL CHANGES 



7 1. INTRODUCTION. 



7-6. MANUAL CHANGE INSTRUCTIONS. 



7-2. This section contains information necessary to 
adapt this manual to instruments with serial numbers 
lower than the number listed on the title page. 

7-3. MANUAL CHANGES. 



7-4. To adapt this manual to your instrument, refer to 
le 7-1 and make the manual changes listed opposite 
ur instrument serial number. These changes should be 
performed in the sequence listed. 



7-5. If your instrument serial number is not listed on 
the title page of this manual or in Table 7-1, it may be 
documented in a yellow MANUAL CHANGES supple- 
ment included with the manual. For additional informa- 
tion, refer to INSTRUMENT AND MANUAL IDEN- 
TIFICATION in Section I. 



CHANGE A 

The oscillator circuitry was simplified beginning with in- 
strument serial number 1730A00266. To adapt this 
manual to prior instruments make the following 
changes. 

Page 6-3, Table 6-3. 

Add: 

A1C20, 0180-0291, Cap-Fxd 1 jx F ± 10% 35 VDC TA 

A1CR1, 1901-0518, Diode-Schottky 

A1Q1, 1855-0360, Transistor Mosfet N-Chan D-Mode 

A1R32, R33, 0698-7332, Resistor 1 M 1% .125 W F 

TC = 0± 100 

Delete: 

A1CR14, 1901-0040, Diode-Switching 30 V 5 mA 



Table 7-1. Manual Changes by Serial Number. 



Instrument Serial No. 


Make Manual Change 


1 730A001 01 to 1 730A00266 


A 



Page 8-21/8-22, Figure 8-17. 

Change: 

Modify the amplitude control circuitry as shown in 
Figure 7-1. 





Figure 7-1. Amplitude Control Circuit Change. 
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SECTION VIII 
SERVICE 



8-1. INTRODUCTION. 

8-2. This section contains theory of operation, 
troubleshooting information, safety considerations, and 
general service information for the Model 339A 
Distortion Measurement Set. 

8-3. SAFETY CONSIDERATIONS. 

t 4. Although this instrument has been designed in 
cordance with international safety standards, this 
manual contains information, cautions, and warnings 
which must be followed to ensure safe operation and to 
maintain the instrument in safe operating condition. 
Service and adjustments should be performed only by 
qualified service personnel. 

8-5. Any adjustment, maintenance, and repair of the 
opened instrument while any power or voltage is applied 
should be avoided as much as possible, and, when 
inevitable, should be carried out only by a skilled person 
who is aware of the hazard involved. 

WARNING I 



Any interruption of the protective grounding 
conductor (inside or outside the instrument ) 
or disconnection of the protective earth 



terminal is likely to make the instrument 
dangerous. Intentional interruption of the 
protective grounding conductor is strictly 
prohibited. 

8-6. It is possible for capacitors inside the instrument to 
still be charged even if the instrument has been 
disconnected from its power source. 

8-7. Be certain that only fuses with the required current 
rating and of the specified type (normal blow, time delay, 
etc.) are used for replacement. The use of repaired fuses 
and the short-circuiting of fuse holders must be avoided. 

WARNING | 

The service information presented in this 
manual is normally used with the protective 
covers removed and power applied to the 
instrument. Energy available at many points 
may, if contacted, result in personal injury. 

8-8. RECOMMENDED TEST EQUIPMENT. 

8-9. Test equipment required to maintain the Distortion 
Measurement Set is listed in Table 1-3. Equipment other 
than that listed may be used if it meets the critical 
specifications. 



THEORY OF OPERATION 



8-10. GENERAL DESCRIPTION. 



8-11. Figure 8-1 shows a simplified block diagram of the 
Model 339A Distortion Measurement Set. The 339A 
combines an automatic, high resolution distortion 
analyzer/ voltmeter and a low distortion oscillator to 
provide a drive signal to the device under test. The 
frequency of both the oscillator and the fundamental 
rejection circuit (notch filter) of the distortion analyzer 
are tuned simultaneously to simplify operation. 



8-12. The Model 339A features an AM DETECTOR 
input, in addition to the normal analyzer/ voltmeter 
input, which permits the user to measure the distortion of 
a modulating signal on an RF carrier. Selection of the 
AM DETECTOR input or Distortion ANalyzer input is 
^iade by a front panel switch. 



S- 1 3. An OSCILLATOR LEVEL function is provided 



to allow the operator to monitor the oscillator output 
level without connecting external cables. 

8-14. The selected input signal is applied to the input 
attenuator/ amplifier which provides the proper amount 
of attenuation or gain required to place the signal within 
the input range of the analyzer circuits. 

8-15. The Fundamental Rejection Circuit consists of a 
“bridged T” filter network in conjunction with a “notch 
amplifier” and feed-back amplifier which enhance the 
rejection characteristics. The “nulling” process of the 
circuit is fully automatic to simplify operation and to 
provide maximum accuracy. If the fundamental 
frequency of the input signal is not within the “pull-in” 
range of the rejection circuit (in cases where an external 
signal source is used), a front panel LED indicator is lit to 
indicate which direction to turn the FREQUENCY 
controls to bring the rejection circuit within range. The 
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Figure 8-1. Model 339A Simplified Block Diagram. 



rejection circuit attenuates the fundamental frequency oi 
the input signal approximately -100 dB. The distortion 
signal (output signal) of the rejection circuit is attenuated 
or amplified (depending upon the setting of the 
DISTORTION RANGE control) by the distortion 
amplifier and applied to the input of the Auto Set-Level 
circuit. 

8-16. The Automatic Set-Level Circuit, as the name 
implies, automatically adjust the distortion signal to 
provide a distortion measurement which is relative to a 
full-scale input level. The Auto Set-Level circuit 
eliminates the necessity of manually setting a reference 
level before making a distortion measurement. 

8-17. When using the voltmeter function of the 339A, 
^SCillator LEVEL, INPUT LEVEL, and RELative 
WvEL), the Voltmeter Attenuator Buffer supplies the 
necessary amount of attenuation to bring the input signal 
within the input range of the meter circuits and provides 
isolation between the input amplifier and meter circuits. 

8-18. The Filter Circuits, included with the Model 339A, 
are three-pole active filters and include a 400 Hz high- 
pass filter, a 30 kHz low-pass filter, and an 80 kHz low- 
pass filter. These filters may be selected individually or in 
any combination to provide the filter characteristics 
required. 

8-19. The Meter Circuits include an input amplifier, and 
RMS detector, a variable gain amplifier, and a voltage to 
current converter. The input amplifier amplifies the input 
signal by +40 dB to drive the rms detector and supply an 
output signal to the MONITOR terminals. The full-scale 
output of this amplifier is 1 V rms. The rms detector 
converts the input signal to a dc voltage proportional to 
the rms value of the input (1 V dc full-scale). The output 
^fcthe rms detector is applied to the input of a variable 
gain amplifier which acts as a buffer in all functions 
except RELative LEVEL. In this function, the variable 



gain amplifier is enabled to permit the user to set a 
convenient reference level on the meter. The output of the 
variable gain amplifier is applied to both the voltage-to- 
current converter which drives the meter and the input 
range comparators. These comparators are used to light 
front panel LED indicators when the meter drive signal is 
greater than full-scale or less than 1/3 full-scale. The 
LEDs indicate which direction to turn the INPUT 
RANGE control to bring the drive signal within the range 
of the meter. 

8-20. The Oscillator Circuit of the 339A uses a “bridg- 
ed T” filter network to determine the operating fre- 
quency and employs a sampling feedback circuit to con- 
trol the oscillator output level. The amplitude feedback 
circuit is designed to provide cycle-to-cycle amplitude 
control while minimizing distortion caused by 
regulating the output level. 

8-21. The Output Amplifier Attenuator circuit of the 
oscillator provides isolation between the oscillator circuit 
and the output terminals and varies the output level from 
1 mV rms to greater than 3 V rms into a 600 ohm load. 

8-22. CIRCUIT DESCRIPTIONS. 

8-23. Input Circuitry. 

8-24. The front panel FUNCTION switch permits the 
user to select one of four input functions, as follows: 

OSCillator LEVEL - In this function the meter 
circuit monitors the rms output level of the 
oscillator. 

DISTORTION - The distortion function measures 
the rms value of total harmonic distortion (THD) 
of the input signal. 

INPUT LEVEL — In this function, the meter 
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indicates the rms value of the input signal 
(voltmeter function). 

RELATIVE LEVEL - The relative level function 
permits the user to measure the rms value of the 
input signal relative to a pre-set reference (dB and 
VU measurements). 

8-25. In addition to the Distortion ANalyzer input, the 
339A also includes an AM DETECTOR INPUT which 
detects the AM modulation signal of an RF carrier. This 
allows the user to measure the total harmonic distortion 
of the modulation signal. 

8-26. Input Amplifier. 

The 339A input amplifier is an operational 
^Plplifier circuit which uses a combination of attenuation 
and gain to limit the full-scale output of the amplifier to 3 
V rms. Figure 8-2 shows a simplified schematic of the 
input amplifier and lists the attenuation and gain for each 
INPUT RANGE setting. The output signal of the buffer 
amplifier is applied to the fundamental rejection circuit 
(notch filter) and auto set-level circuit of the analyzer 
section. The voltmeter attenuator provides the necessary- 
attenuation to maintain a 10 mV rms full-scale output 
signal to the voltmeter buffer amplifier. 

8-28. Input Overload Protection. 

8-29. The input amplifier is protected from the 
application of high voltage to the input by a zener 



referenced protection circuit which limits the input 
voltage to approximately 1 1 volts peak. The input is 
further protected by a fuse which limits the input current 
to approximately 60 mA. During normal operation, FET 
A3Q100 supplies a feedback signal which is equal in 
phase and amplitude to the input signal to eliminate 
leakage caused by the capacitance of the protection 
diodes. 

8-30. Analyzer Circuitry. 

8-31. Notch Filter. 

8-32. The purpose of the Notch Filter is to eliminate the 
fundamental frequency of the signal being measured. The 
basic notch filter circuit, as shown in Figure 8-3, is a 
"bridged T” RC filter network. The filter is tuned to 
approximately the fundamental frequency of the input 
signal by the front panel FREQUENCY controls and is 
fine tuned to the exact frequency by the phase control 
circuit. The notch filter by itself attenuates the 
fundamental frequency only about -16 dB. To improve 
the "notch" characteristics, a portion of the input signal is 
“fed-forward" and algebraically summed with the output 
of the notch filter by notch amplifier A3U3. the 
Application of the feed-forward signal cancels the 
remaining fundamental signal. The correct level of 
feed-forward signal necessary to cancel the fundamental 
frequency is regulated by the amplitude control circuit. 
The combination of feed-forward signal and the 
automatic frequency tuning provided by the phase 
control circuit improves the "notch depth" to 
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Figure 8-3. Simplified Notch Filter Schematic. 
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Figure 8-4. Effect of Feedback. 
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Figure 8-5. Simplified Capacitance Neutralizer 
Schematic. 



approximately -100 dB. To improve the ’'notch width", a 8-33. Capacitance Neutralizer, 
portion of the output signal from A3U3 is fed-back to the 

notch filter circuit. The effects of this feed-back are 8-34. The purpose of the Capacitance Neutralizer is to 

illustrated in Figure 8-4. Feed-back amplifier A3U4 is a neutralize the effects of stray capacitance at the output of 

unity gain amplifier which provides isolation between the notch filter. The neutralizer circuit (shown in Figure 

notch amplifier A3U3 and the notch filter circuitry. The 8-5) consists of an operational amplifier whose gain is set 

notch filter output (from A3U3) is applied to the input of bv resistors “R". The output voltage of A3U2 is equal 

distortion amplifier A3U200 and to the input of the to: Vf(l + R R) or 2Vf, where Vf is the output voltage 

amplitude and phase error detector circuits. from the notch filter. The output of A3U2 drives 



FROM INPUT 

BUFFER 

A3UIOI 



REFERENCE AMPLITUDE DIFFERENTIAL TO 




AMPLIFIER 



Figure 8-6. Simplified Amplitude Error Detector 
Schematic. 
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Figure 8-7. Simplified Phase Error Detector Schematic. 



capacitors Cadj and Cstrav. Cadj is adjusted to be equal to 
Cstray so that 1 2 of the output of A3U2 (a voltage = Vf) is 
dropped across each. Since the current necessary to drive 
the stray capacitance (Cstray) is supplied by the 
neutralizer circuit, the output of the notch filter is not 
loaded. 

8-35. Amplitude Error Detector. 

8-36. The purpose of the Amplitude Error Detector is to 
dfcgulate the amount of “feed-forward” signal required to 
^^timize the depth of the notch filter. Figure 8-6 shows a 
simplified schematic of the amplitude error detector 
circuit. The input signal to the notch filter (from input 
buffer amplifier A 3 U 101) is used as the reference signal 
for amplitude detector A4U2. The output of the notch 
amplifier (A3U3) is amplified by A4U I and is used as the 
control signal to A4U2. Amplifier A4U 1 supplies a gain 
of 200, which is necessary to achieve “notch depths” in 
excess of -100 dB. The output of amplitude detector 
A4U2 is the product of the two input signals. 
Mathematically, the output of A4U2 (Vo) is equal to the 
reference signal (Al Cos wt) times the control signal (A2 
Cos wt + 0), or Vo = Al A2 [(Cos wt + 0)]. By trig identity, 
this expression is equal to: 

Vo = 1/2 A i A2 [Cos (2 wt + 0) + Cos 0], 

The differential output of A4U2 is converted to a single 
ended output by A4U3A and applied to the integrator. 
The integrator (A4U3B) acts as a low-pass Filter to the 
^vput signal from the amplitude detector and responds 
only to the low frequency component of the signal. The 



error signal is. therefore, effectively equal to: 

Vo = 1 2 AI.A2 Cos o times a constant “K”. 

Since the notch Filter is tuned to the fundamental 
frequency of the input signal, the phase difference term of 
the error signal (Cos 0) is equal to 1 (Cos 0° = 1). The 
error signal as seen by the integrator, is therefore a dc 
voltage equal to: 

K (Al A2), 

2 

Since the amplitude of the reference signal (Al) is held 
constant, any changes in the error signal are caused by the 
amplitude changes of the control signal ( A2). The error 
signal to the integrator can therefore be expressed as: 

Vo = A2 (K.AI) . 

2 

The output of the integrator is applied to a voltage-to- 
current converter (A4U3C and A3Q1) which drives 
amplitude control module A3E2. Control module A3E2 
adjusts the gain of notch amplifier A3U3 to provide the 
proper amount of feed-forward signal necessary to cancel 
the fundamental frequency at the output of the notch 
amplifier and therefore reduce the error signal to zero. 

8-37. Phase Error Detector. 

8-38. The purpose of the Phase Error Detector circuit is 
to “fine tune” the notch filter to the fundamental 
frequency of the input signal. The circuit shown in Figure 
8-7 is a simpliFied schematic of the phase detector circuit. 
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The input signal from input buffer amplifier A3U101 is 
retarded 90° by phase shift amplifier A3U 1 and applied 
to the input of A4U4 as the reference signal. The output 
of the notch amplifier (A3U3) is amplified by A4U 1 and 
is used by the phase detector (A4U4) as the control signal. 
The output of the error detector is equal to the product of 
the two input signals. Mathematically, the output of 
A4U4 (Vo) is equal to the reference signal [Al Cos (wt - 
90°)] times the control signal (A2 Cos wt + 0) or, Vo = 
AlA2 [(Cos wt -90°) (Cos wt + 0)]. By trig identity, this 
expression is equal to: 

[Cos (2 wt + o -90°) + Cos (o + 90°)] or; Vo = 1/2 AiA2 
[sin (2 wt + o) -sin o] 

The differential output of A4U4 is converted to a single- 
ended output by A4U5A and applied to the integrator. 

» e integrator (A4U5B) acts as a low-pass filter to the 
tput signal from the phase detector and responds only 
to the low frequency component of the signal. The error 
signal is, therefore, effectively equal to: 

Vo = 12 AlA2 sin o times a constant "K”. 



The amplitude and phase of the reference signal ( A l Cos - 
90°) is held constant. Therefore, the error signal (Vo) is 
zero only when the phase difference between the 
reference signal and control signal is equal to 90° (Cos 
90° = 0). Since the reference signal has purposely been 
shifted by 90°, this condition can only occur when the 
notch filter is perfectly "tuned”, resulting in 0° phase shift 
of the signal through it. The error signal from the output 
of A4U5 A is applied to the input circuit of the integrator. 
Resistors A4R48 and A4R49 determine the time constant 
of integrator A4U5B. On the X10 frequency range ( 10 Hz 
-100 Hz) relay A4K.1 opens to increase the time constant. 
The time constant is increased on this range to prevent 
distortion which might be caused by the phase control 

t rcuit at low frequencies. On frequency ranges X100 
rough X10 K. (100 Hz - 1 10 kHz), relay A4K.1 is closed 
to parallel A4R49 with A4R48 to reduce the time 
constant FET switch A4Q3 switches the integrator bias 
resistance to prevent offsets at the output caused by input 
imbalance. Amplifier A4U5C and diodes A4CR13 and 
A4CR14 provide a "fast-charge” path for the integrator 
when the notch filter is extremely off frequency. In this 
case, the output of A4U5A exceeds the break-down 
voltage of A4CR13 or A4CR14 to provide increased 
charge current to the integrator. As the notch filter 
approaches the proper frequency, the output of A4U5A 
no longer exceeds the break-down voltage of A4C R 1 3 or 
A4CR14 and normal operation resumes. The output of 
integrator A4U5B is applied to the voltage-to-current 
converter (A4U5D) and A4Q2) which drives phase 
control module A3E1. Control module A3E1 changes the 
resonant frequency of the notch filter. 



8-39. Auto Set-Level Circuit. 



P~40. The Auto Set-Level circuit automatically adjusts 
the gain of the distortion analyzer circuitry to provide a 




Figure 8-8. Simplified Auto Set-Level Circuit. 



full-scale reference level for distortion measurements. 
Figure 8-8 shows a simplified schematic of the auto 
setlevel circuit used in the Model 339A. The input signal 
from amplifier A3U101 is applied to the input of rms 
detector A2U7. The output of A2U7 is a dc voltage 
equivalent to the rms value of the input signal. This signal 
is applied to control amplifier A2L8D whose output is 
connected to one end of a resistive summing network. 
The other end of the summing network is referenced to 
-15 V dc. The output of the summing network is applied 
to the input of integrator A2U8B which drives 
photomodule A2EI. Photo-module A2E1 consists of an 
LED driver and two balanced, photo-sensitive resistors 
which are part of the gain determining circuits of control 
amplifier A2U8D and set-level amplifier A2U10. 
Integrator A2U8B drives the photo-module until the gain 
of control amplifier A2U8D is such that its output is 
equal to a full-scale input level (3. 1 62 V dc). At this point, 
the output of the summing network is zero and the circuit 
is stable. Since the set-level amplifier and control 
amplifier circuits are identical, the gain of set-level 
amplifier A2L' 10 is equal to that established by control 
amplifier A2U3D. Therefore, the set-level amplifier 
amplifies the distortion signal by the amount f gain 
which would be required to give a full-scale meter reading 
of the input signal or, the distortion signal is referenced to 
a full-scale input level. 

8-41. Meter Circuits. 

8-42. Figure 8-9 shows a simplified schematic of the 
meter circuitry used in the Model 339A. The voltmeter 
input shown includes the OSCillator LEVEL, INPUT 
LEVEL, and RELative LEVEL input functions. The 
distortion input is the distortion signal from the analyzer 
circuitry. The input signal to the meter circuitry may be 
filtered to remove unwanted frequencies and noise. The 
filters are three-pole active filters and include a 400 Hz 
high-pass filter and 30 kHz and 80 kHz low-pass filter. 
The signal from the filter circuits is amplified 40 dB by 
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Figure 8-9. Simplified Meter Circuit Schematic. 



input amplifier A2L4 to provide a 1 V rms (full-scale) 
input signal to the R MS detector A2U5. The dc output of 
the RV1S detector is applied to the input of the relative 
adjust amplifier A2UI2 which, in all function except 
RELative LEVEL, acts as a XI buffer amplifier. In the 
RELative LEVEL function, the feed-back path of A2U 1 
is completed by switch A5S9C to allow the gain of A2U I 
to be varied. This permits the user to set a reference level 
on the meter. The output of the relative adjust amplifier is 
applied to a voltage-to-current converter (A2U6. A2QI. 
and A2Q2) to drive meter VI I. Full-scale output current 
is I mA. 




8-43. Oscillator Circuit. 

8-44. Frequency Generation. Figure 8-10 shows a 
simplified schematic diagram of the oscillator circuitry 
used in the Model 339A. The operating frequency of the 
circuit is determined by a “bridged T” filter network in 
the negative feed-back path of amplifier A 1 U 1 . At 
resonant frequency, the filter network is at maximum 
impedance and the negative feed-back to amplifier A 1 U 1 
is minimum. The frequency range of the oscillator circuit 
is determined by the selection of capacitors Ca and Cb 
while the particular operating frequency is controlled by 
the selection of resistors R. 

8-45. Amplitude Control. The basic oscillator output level 
is determined by positive feed-back resistors Rfl and Rf2 
and is regulated by the amplitude control circuitry 
shown in Figure 8-11. The purpose of the amplitude 
control circuitry is to monitor the oscillator output level 
and derive an error signal to control the gain of 
amplifier A 1 U 1 . The oscillator output is sampled during 
the positive peaks by the peak detector circuit which 
stores a charge equal to the peak amplitude of the out- 
put signal on capacitor Ch. The charge on Ch is com- 
pared to a reference voltage by difference amplifier 
A1U2A. The output of A1U2A represents the instan- 
taneous amplitude error of the oscillator signal. This 
signal is applied to integrator A1U2B and through the 
fast response bypass circuit to summing amplifier 
A1U2C. The output of the integrator (A1U2B) 
represents the average or long-term amplitude error 
while the signal from the fast response bypass circuit 
represents the amplitude error on a cycle-to-cycle basis. 
These two signals are added by summing amplifier 
A1U2C. The resulting output of A1U2C drives control 
FET A1Q2 which acts as a variable resistor in parallel 
with feed-back resistor Rf2 to adjust the gain of 
oscillator amplifier A1U1. 
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8-46. Output Buffer and Attenuator. The oscillator 
signal is applied to the output buffer amplifier (A1U3) 
through theoutput LEVEL VERNIERcontrol. The level 
vernier varies the output level of the buffer amplifier from 
approximately 6.5 V rms to 1.8 V rms. The output of the 
buffer amplifier is divided by the output attenuator in 10 
dB V steps from 3 V rms full-scale to 3 mV rms full-scale 
into a 600 ohm load. The attenuator also includes an 
OFF position which disables the oscillator output and 



terminates the OUTPUT terminals with a 600 ohm 
resistive load. The combination of the output attenuator 
and level vernier permit the selection of output levels 
from 1 mV rms to greater-than 3 V rms into 600 ohms. 
The oscillator output level may be monitored on the 
meter when the OSCillator LEVEL function is selected. 
A zener diode protection circuit protects the oscillator 
circuitry from the accidental application of voltage to the 
oscillator OUTPUT terminals. 
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SCHEMATIC DIAGRAM NOTES 



Partial component reference designations are shown. For complete reference 
designations, prefix with assembly designation. Example: R1 mounted on 
circuit assembly A1 becomesAIRI. 

Unless otherwise noted, all resistance values are in ohms, all capacitance 
values are in microfarads. 

4- Denotes Earth Ground 

•L Denotes Chassis Ground 



*\7 Denotes Circuit Ground 



Denotes Assembly Borderline 
Denotes Main Signal Path 
Denotes Feedback Path 



______ Denotes Mechanical Connection 



Denotes Screwdriver Adjustment 



Denotes Factory Selected Component 
Average Value shown on schematic 



947 y Indicates wire colors. Color code same as resistors. For example, 947 
indicates white base, yellow wide stripe, and violet narrow stripe 

TP4 

• Indicates numbered Test Point 
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AA CAPACITOR A3C1 32 HAS BEEN CHAIV 
COMPONENT TO COMPENSATE FOR GA 
FERENCES. IN AMPLIFIER A3U101 CAP / 
FROM 4.7 pF TO 1 5 pF. 
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00339-66503 
Rev. B 





AA CAPACITOR A3C 1 32 HAS BEEN CHANGED TO A SELECTED 
COMPONENT TO COMPENSATE FOR GAIN BANDWIDTH DIF- 
FERENCES. IN AMPLIFIER A3U101 CAPACITANCE RANGE IS 
FROM 4.7 pF TO 1 5 pF. 
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Figure 8-14. Fundamental Rejection Circuit. 
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Figure 8-1.6. Auto Set- Level and Meter Circi 

8-19/: 














COPYRIGHT 1977 BY HEWLETT-PACKARD COMPANY 




FREQUENCY 

VERNIER 




^ / 






MT „ M 




:kard company 





TO METER 
CIRCUIT 
(A2J202) 



Figure 8-18. Power Suppli 
8-23/8- 






IfiH MANUAL CHANGES 

-hp- MODEL 239A 
DISTORTION MEASUREMENT SET 
Manual Part Number 00339-90001 



| New or Revised Item 

ERRATA. 

Page 4-11, Figure 4-12. Change the part number of the SHIELD 
(item 7) from 1251-1073 to 1251-0173. 

Page 4-11, Paragraph 4-25a. The INPUT RANGE should be 0.1V, 
not IV. 

Page 4-12, Paragraph 4-26b. The sentence should read, "Connect 
the equipment as shown in Figure 4- 1 3 without the 1 00 kfl series 
resistor." 



Resistor R67 and R68 have replaced L3 and L4 for the prevention 
pf high frequency oscillation. 

CHANGE NO. 2 (applies to instruments with serial numbers 
1730A00409 and greater). 

Page 6-5, Table 6-3. Change A2R22 from 2100-0568 Resistor 
Trimmer 100 11 10% to 2100-3212 Resistor Trimmer 200 11 10%. 

Page 6-6, Table 6-3. Add the following part: 

A2R43 0757-0400 Resistor 90.9 11 1 % .1 25 W TC = 0 + - 1 00 



| 8-11/8-12, Figure 8-12. Chapei 

no 01 mfd. 



tile value of capacitor Cl from 



CHANGE NO. 1 (applies to instruments with ferial numbers 
1730A00266 and greater). 

Page 6-9, Table 6-3. Delete parts A4L3 and A4L4 hp^ part number 
9170-0894. 



Page 6-10, Table 6-3. Add the following parts: 

A4R67 0757-0407 Resistor 200 11 1 % . 1 25 W 

A4R68 0757-0407 Resistor 200 11 1% .1 25 W 



Page 8-17. Figure 8-15. Delete parts L3 and L4 from the schematic. 




February 20, 1 983 



Page 8-19/8-20, Figure 8-16. Change the value of resistor R22 from 
100 11 to 200 ij on the schematic diagram. Add resistor R43 as 
shown in Figure 2. 




Figure 2. 



Resistoi R43 has been added and the value of R22 has been changed 
to compensate for possible tracking errors of the photo-resistors in 
photo-module El 



NOTE 



.Vo/ all replacement photo-modules wilt work property in in- 
struments which Jo not have this modification. 



CHANGE NO. 3 (applies to all instruments). 



Page 6-8. Table 6-3. Change R1 13 to *R1 13 (selected component). 
Add the following padding list for * R 1 13: 



0757-0442 

0757-0449 

0757-0453 

0698-3499 



Resistor 1 0 K 
Resistor 20 K 
Resistor 30. 1 K 
Resistor 40.2 K 



1% 1 25 W F TC =0 i 100 
1% .125 W F TC = 0± 100 
1% .125 W F TC = 0 ± 100 
1 % 1 2 5 W F TC = 0 ± 1 00 



Page 8-13/8-14, Figure 8-13. Change R113 to *R113 and change 
the nominal value from 10 kll to 30.1 kll on the schematic diagram. 
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This change has been made to permit compensation for dif- 
ferences in the dynamic characteristics of FET’s used for Q100. 
The value of * R 1 13 is selected to minimize distortion introduced 
by the input amplifier stage. 

CHARGE HO. 4 (applies ts alt instmaeats). 

Page 8-10. Table 8-3. Change A4R23 from 0698-3445 Resistor 348 
Q 1% to 0698-4450 Resistor 324 Q 1%. Change A4R55 from 
0698-4453 Resistor 402 Q 1 % to 0698-3445 Resistor 348 H 
1 %. 

Page 8-17, Figure 8-15. Change the value of R23 from 348 11 to 
324 U and the value of R55 from 402 11 ro 348 11 on the schematic 
diagram. 

These changes have been made to insure that the proper current is 
available to drive photo-modules A3E1 and A3E2. 

CHANGE NO. 5 (applies to instruments with serial numbers 
1730A00451 and greater). 

Page 6-7, Table 6-3. Change capacitor A3C302 from 
A- 2628 (.03 mfd.) to 01 50-0052 (.05 mfd). 

Page fi-8. Table 8-3. Add the following resistor: 



A3R314 0683-1035 Resistor 1 0 kfl 5% W4 W 

Page 8-2318-24. Change the Power Supply schematic diagram as 
shown in Figure 3. 




Figure 3. 



CHANGE NO. 8 (applies to all instruments). 

Page 8-10. Table 8-3. Change the part number and value of A4R59 
from 0757-0407, 20011 to 0757-0410, 30111. Change the part 
number and value of reference designator A4R60 from 
0757-0407, 2000 to 0757-0401. 1000. 

Page 8-17, Figure 8-15. Change the schematic value of R59 from 
20011 to 3010 and the value of R60 from 2000 to 1000. Change 
the voltage level at the junction of R59 and and R60 from + 0. 7 to 
+ 0.5 volts. 

This change establishes a new reference for A4U6C to insure that 
the "HI" frequency indicator is extinguished when the proper 
range is selected. 

NOTE 



CHARGE NO. 7. (applies to all instruments.) 

Pago 1-2, Table 1-1. Changed Fundamental Rejection specification 
for frequency range 50KHz to 1 1 0 KHz from > 86 dB to > 83 dB 

Page 4-10, Table 4-8. Change table as shown. 

Tibia 4-8. Fundamental Rejectien aad Indecad Distortion Tnst 





Fundamental 


Induced 


Test 


Rejection 


Distortion 


Frequency 


Specification 


Specification 


10 Hz 
100 Hz 
1kHz 
10kHz 
20 kHz 


>-100 dB 


>-95 dB 


30kHz 




>-90 dB 


50kHz 


>-90 dB 


>-85 dB 


1 10kHz 


> -83 dB 


>-70 dB 



Psgn 4-18. Change "Fundamental Reaction and Induced Destor- 
tion Test" form as shown. 



Fundamental Rejection and Induced Distortion Test: 



Test 

Frequency 


339A 

Fundamental 

Rejection 


Test 

Limit 


339 

Induced 

Distortion 


Test 

Limit 


10Hz 

100Hz 

1kHz 

10kHz 

20kHz 




« 

-100 dB 




-95 dB 


















30kHz 

50kHz 




90 dB 


Pgjggl 












1 10 kHz 




-83 dB 




70 dB 







CHANGE NO. 8 Isppiias to sil instruments). 

Pays 6-14. Table 6-3. Change miscellaneous part MP1 2 part number 
to 00339-041 1 1 Change miscellaneous part MP1 3 part number 
to 00339-04102. Add part number 5041-31 55, quantity 10. 
description "SHAFT EXTENDER" 

CHANGE NO. 8 (applies tn sil instruments). 

Page 8-9. Tnbln 6-3. Change the part number of A4C2 5 from 
01 80 2338 to 01 80-2927. The new part is the same value but 
with a leakage specification of 0.6 uA maximum after 2 minutes 
@ 9 VDC. 



If it is necessary to change photo-module A3E1 be 
certain that A4R59 and A4R60 are the new values 
listed in this change. 
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CHANGE NO. 10 (applies to aU iastrumeats). 



Pago g-3, TaWo 8-3. Add the following list of part numbers and 
values to A1 C47*: 



0160-0356 

0160-2306 

0160-0204 

0160-0376 

0140-0193 

0140-0194 

0140-0198 



CAPACITOR-FXD 1 8pF 
CAPACITOR-FXD 27pF 
CAPACITOR-FXD 47pF 
CAPACITOR-FXD 68pF 
CAPACITOR-FXD 82pF 
CAPACITOR-FXD IIOpF 
CAPACITOR-FXD 200pF 



Note that the value most often installed by the factory will be 
200pF. The other values are possible alternatives. Selection of 
this value will optimize the high frequency I > 1 00kHz) distortion. 



Page 8-21/8-22. Figar# 8-17. Change the value listed on the schematic 
for C47* from 510pF to 200pF. 



CHANGE NO. 11 laffacthra aa serial numbers 1 730A01 1 82 ta 1 730A0 1 956). 

* 6-9, Table 8-3. Add A4C32* and the following list of part 
aers and values: 



0160-2248 

0160-2249 

0160-2250 

0160-2251 

0160-2252 



CAPACITOR-FXD 4.3pF 
CAPACITOR-FXD 4,7pF 
CAPACITOR-FXD 5. 1 pF 
CAPACITOR-FXD 5.6pF 
CAPACITOR-FXD 6.2pF 



Note that the value most often installed by the factory will be 
5.1pF. The other values are possible alternatives. 



Page 8-17, Figare 8-15. Add capacitor C32* in parallel with R2. The 
value of C32* should be listed as 5.1pF 

This addition will provide phase shift at 1 1 0 kHz which will im- 
prove the fundamental rejection at that frequency. 

(applies to ell iastraaiaaUI 
(effective oe serial nambar 1730A01958 and above) 

The installed value for C32* is 6 2pF. Since the above list already 
includes this value a schematic change is all that is necessary 



CHANGE NO. 12 (applies to all instruments) 

B (effective on serial number 1730A00598 and above!. 

Page 6-5. Table 8-3. Change the part number of A2C23 from 
01 80-1 746 to 01 80-2944. The new part is the same value but 
has a leakage specification of 0 05 uA maximum (g) 14 VDC. 

C23 is used to slow the response time of the rms detector U5, 
which consequently slows the meter response in the NORMAL 
mode. In the VU mode C23 is switched out of the circuit. If the dc 
leakage through C23 exceeds 05uA a dc voltage offset occurs at 
pin 4 of U5 causing an erroneous meter reading. 

Page 8-7. Table 8-3. Change the part number and value of A3C324 
from 0180-0374, 1 OuF to 01 80-0374, 15uF. 

Page 8-2318-24. Figure 8-18. Change the schematic value of C324 
from 1 0uF to 1 5uF. 



Raising the value of this capacitor will lower the ac impedance of 
the -15V power supply to the A2 board. This will improve the 
operation of the 80 kHz filter. 



CHANGE NO. 13 (applies to all instrumental (affective on Serial Number 
1730AQ077S and aboval. 



be 6-3, Table 6-3. Change the part number and value of A1C21 
Im 0180-1745, 1.5uF to 0180-0197, 2.2uF. 



Page 8-21/8-22. Figure 8-17. Change the schematic value of C2 1 from 
1 .OuF to 2.2uF. 

This change reduces the 1 0Hz ripple in the amplitude control cir- 
cuits. A large ripple voltage at TP4 can cause CR4 to turn on 
which causes harmonic distortion. 

Pigs 8-5, Table 6-3. Delete all information on A2C21 . 

Page B-19/8-20. Figure 8-16. Delete C21 from the schematic. 

This part has been deleted because the newer rms detectors 
(A2U5) do not require its use. 

(effective oa serial numbers 173QA0077B to 2025A02646) 

Page 8-4, Table 6-3. Change the part number and value of A2C13 
from 0160-2244, 3pF to 0160-2236, IpF. 

Page 8-19/8-20. Figure 8-18. Change the schematic value of Cl 3 from 
3pF to 1 pF. 

This change has come about to increase the bandwidth of A2U4. 
The old rms detector, A2U5, had a peak in the response at 
1 1 0kHz which compensated for the reduced bandwidth of A2U4. 
The new detectors (marked AD536AJ) don't have this peak in 
their frequency response. 

(applies to all instruments) 

leffsctiva on serial numbers 2025A02646 and above) 

P*ga 6-4. Toble 8-3. Delete all information on reference designators 
A2C1 1 and A2C1 3. 

Page 8-19/8-20. Figure 8-16. Delete schematic symbols, values, and 
designators for Cl 1 and Cl 3. 

(effective on serial numbers 1730A00778 to 2025A02226) 

Page 8-6. Table 8-3. Change the part number and value for A3C1 1 4 
from 0160-0363, 620pF to 0160-2209, 360pF. 

Page 8-13/8-14. Figure 8-13. Change the schematic value of Cl 14 
from 620pF to 360pF. 

(applies to all instruments! 

(effective on serial number 2025A02226 and aboval 

Page 8-6, Table 8-3. Change the part number and value of reference 
designator A3C114 from 0160-2209, 360 pF to 0160-0341, 
640pF. 

Page 8-13/8-14 Figure 8-1 3. Change the schematic value of Cl 14 
from 360pF to 640pF. 

CHANGE NO. 14 (applies to all instruments) 

(effective on serial number 1730A00844 and above). 

Page 6-10. Table 6-3. Change the part number and value for A4R48 
and A4R52 from 0698-4435, 2.49k0 to 0698-3515, 5.9kl2. 

Pipe 8-17, Figure 8-15. Change the schematic values of R48 and 
R52 from 2.49k« to 5.9k«. 

This change is being done to decrease the lock-in time of the 
notch. Low level 1 20Hz line signals could beat with the fun- 
damental when the 339 is tuned to 100Hz causing "out of 
specification" distortion readings at 100Hz. 
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CHANGE NO. IS (applies t« ail instruments) 

(effective an serial number 1730A00916 and aboval. 

Page 6-6. Table 8-3. Change the part number and value of A3C1 32* 
from 0160-2249, 4.7pF to the following list: 



0160-2251 

0160-2253 

0160-2254 

0160-2255 

0160-2256 

0160-2257 

0160-2259 

0160-2261 



CAPACITOR-FXD 5.6pF 
CAPACITOR-FXD 6.8pF 
CAPACITOR-FXD 7.5pF 
CAPACITOR-FXD 8.2pF 
CAPACITOR-FXD 9.1pF 
CAPACITOR-FXD lOpF 
CAPACITOR-FXD 1 2pF 
CAPACITOR-FXD 1 5pF 



Note that the value most often installed by the factory is lOpF. 
This change is to prevent U101 from oscillating. 

Page 8-1318-14. Fignra 8-13. Change the schematic value of Cl 32* 
from 4.7pF to lOpF. 



two gates of Q1 00 should be connected to pin 3 of U1 00 in- 
of pin 2 as shown. On the schematic break tne line between 
t^egates common point and the feedback loop of U 1 00 and draw 
a new line straight down to TP101 and pin 3 of U100. 



Source-follower Q100 keeps the voltage across tne input protec- 
tion diodes constant. Prior to this change the bootstrap voltage 
came from the feedback network of U100 (pm 2) rather than the 
input signal, causing distortion at higher frequencies due to the 
delay in the feedback signal. 

CHANGE NO. IS (effective os earial numbers 1730A00916 to 1730A02436). 



Pege 6-8, Tsble 8-3. Add A3R60, part number 2100-3210, value 
1 0K0. 



Paga 8-1518-18, Figere 8-14. Add R60. a 10k variable resistor, in 
series with A3E1 photoresistor. 

(applies te ell inetreaientxl 
(effective oe serial number 1730A02436 sad above) 



Page 6-8. Tsble S-3. Delete all information on A3R60. 



Page 8-1518-16, Figere 8-14. Remove R60 and replace with a wire 
nper. 






s was installed to insure that phase control (which runs the er- 
ror lights) would not pull down to as low a bridge resistance as the 
amplitude control and the LO frequency lamp always lights to 
signal when the frequency is too low It was later removed 
because it was seldom used. 



CHANGE NO. 17 (applies to ail iaatreeteats) (effective on serial numbers 
1730A00850 te 1730A0085B aad 1730A00986 and aboval. 

Page 8-6, Table 6-3. Add leference designator A3C28, part number 
0160-2264. value 20pF. 

Paga 6-8, Table 6-3. Change the part number and value for the 
following reference designators: 

A3R42 from 0698-3161 38.3k« to 0757-0454 33. 2kQ 
A3R43 from 0757-0451 24.3kf2 to 0698-31 58 23. 7k« 
A3R48 from 0757-0446 1 5k« to 0757-0452 27.4kfl 
A3R49 from 0698-3152 3.48k« to 0757-0439 6.81kfl 

Page 8-1518-16. Figera 8-14. Change the schematic values of the 
resistors above as shown. Add C28, value 20pF in parallel with 
R49. 

• i addition of C28 and the change in value of R49 is to eliminate 
MHz oscillation in A3U3. The other resistor changes allow the 



photocells A3E1 and A3E2 to pull the notch in through a wider 
range of frequencies. Prior to this change, photocells which met 
specifications but were at the limits would not work. 

CHANGE NO. 18 (applies te ail iestrumants) 

(effective on serial nember 1730A014BB and above) 

Page 8-12. Table 8-3. Change the part number of reference 
designator F2 from 211 0-0384 to 2 1 1 0-06 1 2. 

The old fuse caused 3rd order harmonic distortion at low frequen- 
cies due to its thermal properties. 

CHAN6E NO. 19 (effective on on serial nembers 1 730A01 756 to 2025A03427) 

Page 8-6. Table 8-3. Change the part number and value of A3C1 00 
from 0160-2251, 5.6pF to 0140-0209, 5pF 

Page 8-13/8-14, Figaro 8-13. Change the value of Cl 00 from 5.6pF to 
5pF 

This change eliminates the possibility of a short from 10V to 
ground. 



(applies to all instruments) 

[affective on serial number 202SA03427 and aboval 

Page 6-8. Table 8-3. Change the part number and value of A3C100 
from 0140-0209, 5pF to 0160-2244, 3pF. 

Page 8-13/8-14. Figure 8-13. Change the value of Cl 00 from 5pF to 
3pF. 

CHANGE NO. 20 (applies to all instruments) 

(affective on serial number 2025A02226 and aboval 

Page 6-6. Table 8-3. Change the part number and value of the follow 
ing reference designators as shown below: 

A3C1 15 from 0160-2263 1 8pF to 0140-0190 39pF 
A3C1 16 from 0140-0195 1 30pF to 0160-0134 220pF 

Page 8-1318-14, Figere 8-13. Change the value of Cl ' 5 from 1 8pF to 
39pF and of Cl 1 6 from 1 30pF to 220pF 

Page 6-5, Table 8-3. Add A2C5C' and A2C51 whose part numbers 
are 0160-4571 and values are 1 uF 

Paga 6-6, Table 8-3. Add reference designators A2R50 and A2R51 
whose part numbers are 0757-0401 and values are 1000. 
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Page 8-19/8-20, Figaro 8-18. Add R50, R51, C50. and C51 to the 
schematic as shown in Figure 4. 




This change is to decouple power supplies on A2U1 to reduce the 
affect of internal oscillation on the 80kHz filter response. The 
values of C 1 1 4, C 1 1 5 and C 1 1 6 are changed to compensate for 
the stray capacitance in the new 00339-26513 printed circuit 
board. (See change no. 1 3 for information on Cl 1 4). 

(affective oa a* serial nemiier 202SA022Z6 to 2025A02438) 

Page 8-9, Table 8-3. Change the part number of A3U200 from 
1 826-0109 to 1 826-0413. 



« (affective from sorial nombor 2025A02228 to 2025A02788) 

_ i 6-7, Table 6-3. Change the part number and value of A3C205 
from 0160-2264. 20pF to 0160-2200. 43pF 



Page 8-1518-18, Figaro 8-14. Change the value of C205 from 20pF to 
43pF 



(effective on sorial number 202SA02438 to 2025A02786I 

Pago 6-9. Table 6-3. Change the part number for A3U200 from 
1826-0413 to 1826-0081. 

(applies to all instruments) 

(effective on serial number 2025A02786 and above! 

Pago 6-9, Table 6-3. Change the part- number for A3U200 from 
1826-0081 to 1826-0413. 

Page 6-7, Table 6-3. Change the part number and value of A3C205 
from 0160 2200, 43pF to 0160-2198, 20pF 



Page 8-1518-18, Figure 8-14. Change the value of C205 from 43pF to 
20pF. 

These changes reduce noise in the Analyzer Mode due to the 
LM-31 8 Op Amp. Meter readings at 1kHz with a clean source are 
typically -94dB. With the HA 2605 the meter typically reads 
-96dB. 



CHANGE NO. 21 (applies to all iastrumants) 

(affective oa sorial number 2022A02156 and abovol. 

Pago 8-14, Table 8-3. Change the part numbers for the following 
miscellaneous parts: 

MP9 from 00339-00603 to 00339-00613 
MP1 0 from 00339-00601 to 00339-0061 1 
MP1 1 from 00339-00602 to 00339-00612 
MP1 4 from 00339-00604 to 00339-00614 
MP1 5 from 00339-00605 to 00339-00615 

(effactiva on SN 1730A02158 and abovol 

Pago 8-13, Table 6-3. Add part number 00339-23201, Qty 5. 
Coupler, Shaft. 

CHANGE NO. 22 (applies to ail instruments! 

(effactiva oa serial number 2025A02296 and abovol. 

Pago 6-4, Table 6-3. Change the part number of A1U2 from 
1826-0315 to 1826-0557. 

Page 6-6. Table 8-3. Change the part number of A2U8 from 
1826-0315 to 1826-0557. 

Page 6-7, Table 6-3. Delete all information on A3J2. 

Pago 6-10, Table 6-3. Change the part number of A4U3, A4U5, and 
A4U6 from 1826-0315 to 1826-0557 

(effoctivs on serial numbers 1730A02156 to 2025A03716! 

Page 8-6, Table 6-3. Change the part number for A2U1 from 
1 826-031 5 to 1 826-0557. 

The change of 1C part numbers is to a ceramic part to prevent held 
failures due to phosphorus contamination. 

lapplias to all instruments) 

(effoctivs on Serial Numbar 2025A03716 and abovol 

Pago 6-6, Table 8-3. Change the part number of A2U1 from 
1826-0557 to 1826-0323. 

CHANGE NO. 23 (applies to all instruments) 

leffective on serial number 2025A02366 and above). 

Pago 6-11. Table 6-3. Add part number 00339-00616, "SHIELD, 
PCB" . 

CHANGE NO. 24 (applies to all instruments) 

loffoctivs on serial number 1730A02436 and above). 

Page 6-7, Table 8-3. Change the part number and value for A3F1 00 
from 21 10-001 1, 062A to 21 10-0236, 1A. 

Page 8-13/8-14, Figure 8-13. Change the value of F 1 00 from 062A to 

. .1 A. 
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CHANGE NO. 2S (effective on serial nambers 202SA0243S to 2025A0278B). 

Pag* 8-7, Tabla 1-3. Delete all information on A3C202, A3C203, 
A3C204, A3CR200, and A3CR201. 

Pag* 8-1518-16. Figara 8-14. Delete schematic symbols, values, and 
designators for C202, C203, C204, CR200, an<J CR201. 

(applies to al) instrumental 
(affective oa serial namber 2025A02786 and above) 

Pago 8-7, Table 8-3. Add the following reference designators, part 
numbers, and values: 

A3C204 0160-2201 51 pF 
A3CR200 1901-0040 Diode 
A3CR201 1901-0040 Diode 

Page 8-1518-16, Figara 8-14. Replace C204, CR200 and CR201 
where they were in the schematic originally. 

Tl^^nd result is to delete C202 and C203. 

ClflWGE NO. 28 (applies to all instruments!. 

Pago 6-13. Tablo 8-3. Change the description of part number 
00339-04004 from ’KNOB, TENS' to " KNOB. UNITS' . Change 
the description of part number 00339-04005 from 'KNOB, 
UNITS" to 'KNOB, TENS". 

CHANGE NO. 27 (applies to all instnimsnts) 

(affective oa serial namber 1730A02716 and above). 

Page 6-12, Table 8-3. Just above the listing of W4 add part number 
00339-61915. 'SWITCH ASSY.' and move the reference 
designator W4 up to the new listing. Just above the listing of W5 
add parr number 00339-61916. "SWITCH ASSY." and move 
the reference designator W5 up to the new listing. 

Page 8-13, Table 8-3. Just above the listing of W10 add part number 
00339-61917. "SWITCH ASSY." and move the reference 
designator W10 up to the new l : sting. 

CHANGE NO. 28 (effective oa serial naeibers 2025A02646 to 2025A03718). 



Page 6-4, Table 6-3. Change the part number and value of the 
reference designators below as listed: 






2C4 from 0160-0341 640pF to 01 60-2940 470pF 
A2C5 from 0160 2201 5 1 pF to 01 40-01 92 68pF 



Page 8-1918-20. Figure 8-18. Change the value of C4 from 640pF to 
470pF and that of C5 from 5lpF to 68pF 



(applies to all instruments! 

(affective oe serial number 2025A03716 and above) 



Page 6-4. Table 6-3. Change the part number and value of the 
reference designators below as listed: 

A2C4 01 60 2940 470pF to 0140-0234 500pF 
A2C5 0140-0192 68pF to 0160-3083 62pF 

Pago 8-1918-20. Figure 8-16. Change the value of C4 from 470pF to 
500pF and that of C5 from 68pF to 62pF 

This change improves, 1 (gain above 100kHz, and 2)80kHz filter 
response Changing A2R6 is part of this update. See change no. 
29. 



lapplios to all instruments) 
laffactiva on sariai number 2025A02646 and ahova) 



Pago 8-4, Tabla 6-3. Change the part number and value of A2C1 5 
from 0160-2201 5 1 pF to 01 60-2204 lOOpF. 

Pago 8-19)8-20, Figara 8-16. Change the value of Cl 5 from 51pF to 
lOOpF. 

Pago 8-13. Tablo 8-3. Change the part numbers and descriptions of 
the following items: 

from 21 10-0465 to 21 10-0564 FUSEHOLDER 
from 2110-0467 to 21 10-0565 CAP, FUSEHOLDER 
from 21 10-0470 to 21 10-0569 NUT, FUSEHOLDER 



CHANGE NO. 29 (applies to all instnimsnts) 

(affective oa sariai number 2025A03718 and abova). 

Page 6-13, Tabla 6-3. Change the part number of W7 from 
00339-61607 to 00339-61612 and that of W7S10 from 
3101-1656 to 3101-2216. The description for W7S10 should 
read " SWITCH POWER" . Below that listing delete all information 
on part number 5040-5932 and add 8120-0593. "CABLE 
SHIELD". 

Pago 8-14, Tabla 8-3. Change the part number of MP1 from 
00339-00201 to 00339-00211 and that of MP2 from 
00339-00202 to 00339 0021 2. 

Pago 6-5, Table 8-3. Change the part number and value for A2R6 
from 0698-4445, 5.76kl) to 0698-3382. 5.49kS2. 

Page 8-1918-20. Figure 8-16. Change the value of R6 from 5.76kfl to 
5 49k£2. 

This is part of the change to improve, 1 1gain above 1 00kHz, and 
2! 80kHz filter response. See change no. 28. 

CHANGE NO. 30 lapplios to all instruments) 

laffactiva on sariai number 2025A03786 and above). 

Pago 6-11, Table 8-3. Change the part number 3100 3423 to 
3100-1663. 

When °N 3 1 00- 3423 went from hill-and-valley to a unidex index- 
er it was necessary to change part numbers. The new and old PNs 
are completely interchangeable. 

CHANGE NO. 31 (applies to all instruments! 

(effective oe serial nember 2025A02716 and abova). 

Page 6-6. Table 6-3. Change the part number and value of A3C1 10 
from 0140-0192, 68pF to 01 40 01 90. 39pF 

Page 6-9, Table 6-3. Add cable assy 00339-6161 3 at the end of the 
listings for the A3 board. 

Page 8-1318-14, Figere 8-13. Change the value of Cl 10 from 68oF to 
39pF. 

These changes improve range-to-range accuracy. 

Page 6-14, Table 6-3. Add part number 5041-3124, PUSH ROD 

CHANGE NO. 32 lapplies to all instruments!. 

Page 6-7. Table 6-3. Change the part number of A3Q100 from 
1 855-0360 to 1855-0458. 

This change is being made because PN 1855-0360 is being 
discontinued by the vendor 
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Pag* 8-8. Table 8-3. Add 'SOCKET, 14 PIN 1C', part number 
1 200-0638 to the replaceable parts list at the end of the listings 
for the A2 board. 

Page 8-5. Table 8-3. Add "HOLD DOWN SPRING', part number 
1460-1 581 to the replaceable parts list after the listing of A2K1 . 

Prior to this change this part could only be ordered as part of the 
relay. 

CHANGE NO. 33 (applies ta all ieetrumental 

(effective sa tarial a amber 2025A03571 and above). 

Page 8-10. Table 8-3. Change the part number of A4U2 and A4U4 
from 1820-0427 to 1826-0934. 

A seperate PN for Signetics part was established because PN 
1 820-0427 will no longer give the fundamental rejection required 
by the 339A. 

CHANGE NO. 34 (applies te ail inatrumental. 

8-6. Table 8-3. Change the part number of A3C 1 6 and A3C 1 7 
from 01 60-3622 to 01 50-0084. The value does not change. 

Change the part number and value of A2R35 from 2100-0567, 
2k!7 to 2100-3252. 5kfl. 



CHANGE NO. 35 (applies to ail iastnuaaatsl. 

Page 6-3, Table 6-3. Change the part number of A1 from 
00339-66501 to 00309-665 1 1 . 

Page 8-4, Table 6-3. Change the part numbers of the components 
listed below: 

A1S6 from 00339-61902 to 00339-61906 
A1S7 from 00339-61903 to 00339 61907 
A1S8 from 00339-61904 to 00339-61908 
A2 from 00339-66502 to 00339-6651 2 

Add to the description of part number 3100-3421 (under A-1S6I 
'MULTIPLIER". Change the description of A1S7 from "UNITS" 
to ’ TENTHS" Add to the description of part number 3 1 00-3422 
(under A 1 S 7 ) ' TENTHS" Change the description of A 1 S8 from 
"TENTHS" to "UNITS". 

t g 6-6. Table 8-3. Change the part number of A2 from 
339-66503 to 00339-66513. 

Page 6-9, Table 8-3. Change the part numbers of the components 
listed beiow 

A3S1 from 00339-61905 to 00339-61901 
A3S2 from 00339-61906 to 00339-61902 
A3S3 from 00339-61907 to 00339-61903 
A3S4 from 00339-61908 to 00339-61904 
A3S5 from 00339-61909 to 00339-61905 

Page 8-11. Table 6-3. Change the part number for A5S9 from 
00339-61901 to 00339-61909. 

Page 6-13. Table 8-3. Delete the part number 0370-2990 KNOB, 
RND W/BAR. 

Page 6-14, Table 8-3. Change the part number of MP16 from 
00339-00606 to 00339-00616. Add the part number 
5041 0531. KEY CAP. 




CHANGE NO. 38 (applies te all instrumental 

(affective ee serial number 1730A01358 and abevel. 

Page 5-9. Table 8-3. Change the part number and value of A4R2 from 
0757-0472, 200kQ to 0698-4211, 1 58kQ. 

At the bottom of the page, change the note to read " with serial 
numbers 1730A00196 to 1730A00266." 

Page 8-17, Figare 8-15. Change the value of R2 (feedback on U1I 
from 200k to 1 58k. 

Page 8-10, Table 8-3. Change the following part numbers and values: 

A4R21 from 0698-4486 24.9k to 0698-3243 178k 
A4R22 from 0698-4486 24.9k to 0698-3243 1 78k 
A4R49 from 0757-0447 16.2k to 0698-3228 49.9k 
A4R51 from 0757-0447 16.2k to 0698-3228 49.9k 
A4R53 from 0757-0280 1.0k to 0757-0273 3.01k 

Page 8-17, Figare 8-15. Change the values on the schematic as listed 
above. 

These changes were made to reduces internally generated 2nd 
harmonic distortion. These changes slow down the 339A 
response as shown below: 



Frequency 


Pull-in Time 


8efare Change 


After Change 


10Hz 

1Hz 

100kHz 


1 0 sec. 
4 sec. 
3 sec. 


1 2 sec. 
9 sec 
6 sec. 



CHANGE NO. 37 (applies ta ail instruments) 

(effective an serial number 2025A03558 and abovel. 

Page 6-13. Table 6-3. Change the following part numbers as listed: 



Old 


DUw 




00339-04001 


00339-04007 


KNOB. DISTORTION RANGE 


00339-04002 


00339-04008 


KNOB. INPUT RANGE 


00339 04003 


00339 04009 


KNOB. OSC LEVEL 


00339-04004 


00339-04010 


KNOB. UNITS 


00339-04005 


00339-0401 1 


KNOB. TENTHS 


00339-04006 


00339-04013 


KNOB. MULTIPLIER 


0 370-1099 


0370 3054 


KNOB. POINTER 


0370-2994 


0370-3055 


KNOB. POINTER 



CHANGE NO. 38 (applies ta all instruments!. 

In Section V, Adjustments, make the following changes: 

Page 5-2. Add paragraph 5-14d to read, "Set the frequency 
multiplier control to each range and verify that the voltage level at 
A1TP8 remains negative. ’ 

Paragraph 5-17. Under Equipment Required, Low Distoition 
Oscillator, (-hp- Model 339AI should read " l-hp- Model 239AI." 

Page 5-3, Paragraph 5-1 7b. On the listing INPUT RANGE. ..3V, the 
" 3V” should have listed beside it, " ( + 1 OdBV)" . 

Paragraph 5-17e should read, "Set the controls of the 239A signal 
source to obtain a 1 kHz ( 1 .0 x Ik) signal. Adjust the output level 
for a full scale meter indication of 0 dBV on the instrument under 
test." 

Add a paragraph between 5- 1 7g and 5- 1 7h that reads. " Set the 
239A level controls for a 10dB indication on the 3571 A " 

Page 5-4. Paragraph 5-1 7k should read, " Adjust the output of the 
239A for a full scale meter indication on the unit under test." 
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Paragraph 5-17a should read, ' Sat the frequency of the 239A to 
10Hz (1.0 x 10). Adjust the output level for a full scale meter in- 
dication on the instrument under test.' 

Paragraph 5-17a should have added to the end of it, 'This reading 
must be >-9JdB.' 

Paragraph 5-18. Under Equipment Required, Low Distortion 
Oscillator, (-hp-Model 339A) should read '(-hp- Model 239A)'. 

Paragraph 5-18e should read, ' Adjust the 239A signal source to pro- 
vide a 10kHz, IV signal.' 

Page 5-715-8. Figsre 5-3. Switch the part designators and adjustment 
descriptions on A2R37 and A2R1 7 shown in the lower left corner 
of the drawing. 



CHANGE NO. 39 

(effective on serial numbers 2025A04006 thru 2025A04160) 



Page 6-7, Table 6-3. Change the part number of A3Q100 from 
J^-0458 to 1855-0269. 

This change was made because the vendor discontinued the part. 



CHANGE NO. 40 (applies to ail instruments! 

(effective on serial numbers 2025A04161 and above) 

Page 6-7, Table 6-3. Change the part number of A3Q100 from 
1855-0269 to 1855-0230. 



Page 4-8, Table 4-5. Change the table to read as below. 



339A 

Frequency 


THD 

Specification 


10 Hz 
100 Hz 
1 kHz 
10 kHz 
20 kHz 
30 kHz 
50 kHz 
80 kHz 
109 kHz 


< -93 dB 

< -93 dB 

< -93 dB 

< -93 dB 

< - 93 dB 

< -85 dB 
< -80 dB 

< - 70 dB 

< -65 dB 



Note: The change to this table reflects the specification change and 
a change in relative symbols which was an error in the original 
manuscript (-94 dB is less than, not >, -93 dB). 

Page 4-10, Table 4-6. Change all "greater than" signs to "<’ • 
(See note above.) 

Page 4-15. Performance Test Record. Oscillator Total Harmonic 
Distortion Test:. Change the table to read as below: 



This shange was made because the input circuit has Detter distor- 
tion performance with a depletion mode MOSFET. This part should 
be used in all instruments. 

Page 6-5. Table 6-3. Change the part number and value of A2R1 6 
from 0757-0422. 909 ohms to 0757-0420. 750 ohms. Change 
the part number and value of A2R1 7 from 2100-321 2. 200 ohms 
to 2100-0554, 500 ohms. 

Page 8-19/8-20. Figure 8-16. Change the schematic value of R 1 6 
from 909 to 750 and that of R17 from 200 to 500. 



This change was made to give control over a larger percentage of 
full scale deflection of the meter. This allows meters to be used 
from the full range of the meter specification. 




NGE NO. 41 (applies to all instruments) 



Page 6-5. Table 6-3. Under A2K1 . change HOLD DOWN SPRING 
1460-1581 to RELAY HIDDNSP 1460-1612. 



Page 1-3. Table 1-1 In the OSCILLATOR section under Distortion, 
change the table of specifications to read as below. 



10 


Hz 


to 


20 


kHz 


20 


kHz 


to 


30 


kHz 


30 


kHz 


to 


50 


kHz 


50 


kHz 


to 


80 


kHz 


80 


kHz 


to 


110 


kHz 



< -93 dB !0.0022%)THD 

< -85 dB (0.0056%)THD 

< -80 dB (0.01 %ITHD 

< - 70 dB (0.032%ITHD 

< -65 dB (0.056%)THD 



339A 

Output 

Frequency 


Calculated 

THD 


Test j 
Limit | 




10 Hz 




-93 dB 


100 Hz 




-93 dB ! 


1 kHz 




-93 dB 


10 kHz 




-93 dB i 


20 kHz 




93 cB 1 


30 kHz 




-85 dB 


50 kHz 


— 


-80 dB 


80 kHz 




-70 dB 


109 kHz 


— 


-65 dB 

I 





E3 MANUAL CHANGES 

-hp- MODEL 339A OPTION 001 
DISTORTION MEASUREMENT SET 
Manual Part Nc. 00339-90001 



| New or Revised I tem 

How To Ufa This Chosfo Shoot 

This change sheet, unlike most, is designed to be a supplement to 
your 339A Operating and Service Manual rather than a list of cor- 
rections or changes. Included is a description of Option 001 for 
the 339A along with specifications, performance test, 
replaceable parts, theory of operation, and schematics which ap- 
ply to instruments with Option 001 installed. 

Unless noted inside this supplement, specifications, performance 

i est, and other data published in your Operating and Sen/ice 
fianual for the standard -hp- 339A will apply to Option 001 in- 
struments. 

Oescriptiaa. 

An -hp- 339A with Option 001 installed is a standard 339A 
Distortion Measurement Set with two additional voltmeter input 
ranges. These ranges are . 3mV and ImV full scale. 
Measurements capabilities are from . 1 mV rms full scale to 3mV 
rms full scale in a frequency range of 1 0Hz to 80kHz. and from 
001V rms full scale to 300V rms full scale in a frequency range 
of 10Hz to 1 10kHz. 



When switched to the ,3mV range, the voltmeter attenuator is set 
to OdB. When switched to the . 1 mV range, the voltmeter at- 
tenuator remains at OdB and 10dB of gain is added to the input 
amplifier. This gives the required input for full scale deflection on 
the front panel voltmeter. 

These changes in voltmeter range have been accomplished by 
adding two additional positions on S4 of the Analyzer/Power Sup- 
ply printed circuit assembly. 



Specifications. 

Table 1-1 a is a supplement to Table 1-1 in the standard nstru- 
ment Operating and Service Manual. 

Baco m a m a da d Taat Equipmeat. 

Equipment listed in Table 1 3 of the 339A Operating and Service 
Manual is also used on Option 001 instruments. In addition, to 
allow Full-Scale Accuracy and Frequency Response testing the 
equipment listed in Table 1 3a is needed for Option 001 in- 
struments. 



Table 1 la. Specificatieos. 



Voltage Range; 



standard. 1 mV rms full scale to 3C0V rms full scale l - 60dB to * 50dB full scale, meter 

calibrated in dBV and dBm into 500 ohml. 

option 001 : . 1 mV rms full scale to 300 V rms full scale i - 80dB to + 50dB full scale, meter 

calibrated in d8V and d8m into 500 ohmh 



Accuracy (% of range sattingl: 




standard; 


20hz to 20kHz 
10Hz to 1 10kHz 


± 2% 
t 4% 


@ INPUT RANGE 001V to 300V 


option 001 : 


20Hz to 20kHz 
10Hz to 1 10kHz 


x 2°o 

± 4% 


<S> INPUT RANGE ,001V to 300V 




20Hz to 20kHz 
10Hz to 30kHz 
30kHz to 80kHz 


± 2% 

±4% 

+ 10%.- 30% 


@ INPUT RANGE ImV and 3mV 



Internal Noiia Floor 


option 001 ; 


Filter Setting 


Noise Level 




30kHz 


6uV 




80kHz 


8uV 



Table 13a. Rscommondnd Taat Equipment. 



Instrument 


Critical Specificatieii 


Recommended Modal 


Use 


Resistors 


1 00k ohm 1 % metal film 


hp- Part No. 0757-0465 


P 




100 ohm 1% metal film 


-hp- Part No 0757-04C1 


P 


P = performance test 
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Qparatien. 

The ac voltmeter section of the Model 339A Option 001 
measures the true rms value of input voltages from . 1 mV full 
scale to 300V full scale in fourteen ranges. Frequency range of 
the meter section is 1 0Hz to 80kHz for the . 1 mV and .3mV input 
ranges, and 1 0Hz to 1 1 0kHz for the .00 1 V to 300V input ranges. 



Parfarmanca Test 

All the performance test given in the standard 339A Operating 
and Service Manual are valid for use on instruments with Option 
001 . The following test is added to allow verification of Fuil-Scale 
Accuracy and Frequency Response of instruments with Option 
001 installed. 



FUNCTION INPUT LEVEL 

FILTERS OFF (out) 

METER RESPONSE VU 

INPUT RANGE ImV 

INPUT/GND SELECT DIS. AN/ 

(center position) 

b. Set-up the test equipment as shown in Figure 4- la. 

c. Set the AC Calibrator controls for an output of . 1 V @ 1 0Hz. 

d. The 333A . 1 mV 1 0Hz meter indication should be within the 
Test Limits listed in Table 4-1A. 

e. Using the AC Calibrator, verify the 339A Voltmeter ac- 
curacy for each .ImV Test Frequency in Table 4- la. 

f. Set the 339A controls as follows: 



^^Scala Accuracy aid Frequency Reapense Tast lOptiM 001). 
equipment Required: 



INPUT RANGE . 3m v 

g. Set the AC Calibrator controls for an output of 3mV (5) 
10Hz. 



ac calibrator (-hp- Model 745A) 

100k onm resistor ( ho- Fart No. 0757-0465) 
100 ohm resistor ( hp- Part No. 0757-0401) 



h. The 339A ,3mV 1 0Hz meter indication shouid be within the 
Test Limits listed in Table 4-1 A. 



a. Set the 339A controls as follows: 



i. Using the AC Calibrator, verify the 339A Voltmeter accuracy 
for each ,3mV Test Frequency in Table 4- la. 



TaWn 4-la. Fall-Scaln Accuracy and Frequency Response Tut Limits for Option 001. 



Input 

Rapga 

& 

Input 

Laval 


FREQUENCY 


10Hz 




30kHz 


80kHz 


(±4%) 


TEST LIMITS 

(±2%) ( 14 %) <-h 10%, -30%) 


0001V 

0003V 


000096- 000104 


.000098-000102 


.000096.0001 94 


.0000 70- 0001 1 


.000288-000312 


.000294-. 000306 


.000288-000312 


.00021 -.00033 



AC ; A l IEHATOH 




Figure 4 1a. Full-Scale Accuracy and Frequency Response Tast 
Equipment Set up For Option 001. 
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VOLTMETER PERFORMANCE (Optiea 001). 



Full-Scale Accuracy and Frequency Response Test: 


33 9 A 
lapat 
Leval 


339A 

lapat 

Range 


33SA 

20Hz 

Reading 


30kHz 

Reading 


Test Limits 
(14%) 


.0001 

.0003 


.0001 

.0003 






.000096. 000 104 
.000288-000312 





1 


Input 

Level 


33 9 A 

lapat 

Range 


339A 

20Hz 

Reading 


339A 

100Hz 

Reading 


339A 

1kHz 

Reading 


339A 

10kHz 

Reading 


33SA 

20kHz 

Reading 


Test Limits 
U2%) 


0001 

.0003 


.0001 

0003 












.000098-000102 
.000294-. 000306 








Input 

Level 


339A 

lapat 

Range 


339A 

80kHz 

Reading 


Test Limits 
1+10%. -30%l 


.0001 

.0003 


.0001 

.0003 




.000070-0001 1 
.00021 -.00033 




Replaceable Parti: 

The -hp- 339A Distortion Measurement Set with option 001 in- 
stalled uses an A53 Analyzer/Power Supply assembly instead of 
an A3 Analyzer'Power Supply. The boards are electrically the 
same with the following exceptions: 

1 S4 has been changed to accommodate the two additional 
vo.'tmeter input ranges. R127, 50.51Q, R126, 10kQ and Cl 26, 
lOOpF are included as part of the switch assembly. 

2. C323. C324, and R314 have changed values. 



Table 6-3a. Replaceable Parts 



^Herenca 


-bp- Pert No. 


Qty 


Oescriptien 


A53 


00339-66553 


1 


Analyzer/Power Supply Assy. 


S4 


00339-61914 


1 


Switch Assy, Rotary 




3100-1657 


1 


Switch. Rotary 


R1 26 


0757 0442 


1 


Resistor-fxd 10k .01 1/8 


C 1 26 


0160-4801 


1 


Capacitor-fxd lOOpF 100V 


R 1 27 


0699-0053 


1 


Resistor-fxd 50.5 IQ .25 




00339-04014 


1 


Knob Assy. INPUT RANGE 




1500-0580 


2 


Coupler, Flex 




3130-0552 


1 


Detent 


C323 


0180-0339 


2 


Capacitor-fxd 50uF 1 6V 


C324 


0180-0339 




Capacitor-fxd 50uF 16V 


R31 4 


0683-1025 


1 


Resistor-fxd Ik .05 1/4 



Theory of Operation 

The Input Amplifier operation for instruments with option 001 is 
the same as that of standard instruments except that two simple 
modifications have been added to allow for the two additional in- 
PJ^tanges. 



First, a fourteen position switch replaces the twelve position 
switch of the standard instrument. This allows the output at- 
tenuation to go to OdB when either . 1 mV or . 3mV input ranges of 
the voltmeter are selected. 

Second, R1 2 7 la 50.510 resistor) is included as part of the four- 
teen position switch to add 10dB of gain to the input amplifier 
when the . ImV input range of the voltmeter ts selected. 

Other A53 beard cbeagei: 

The value ot R314 decreased to 1 k 0 to reduce 1 20Hz pulses 
picked up on the ImV scale (due to imbalance in power supply 
bypassing). 

The values of C323 and C324 are increased to improve bypass- 
ing and stability in the 2 5kHz to 50kHz region. 

Cl 26 and R126 provide input compensation needed to prevent 
oscillation on the 0.1 mV range with a high impedance source. 
They cancel the negative input impedance effects of U100 

Figure 8-2A is a simplified block diagram of the input amplifier of 
Option 001 instruments. The schematic is a revised version cf 
Figure 8-13 found in the standard instrument Operating and Ser- 
vice Manual. It shows the electrical modifications performed to 
generate an -hp- 339A Option 001 instrument. 

Other board changes: 

Because a different (shaft) coupler is used on the INPUT RANGE 
assembly, C40 on the oscillator board needs to be repositioned as 
per figure below. When ordering a replacement oscillator assembly 
for the 339 A option 001 , use part number 00339-66551 . This part 
will come with C40 in the proper place. 

00339-66511 00339-66551 



C 40 
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This manual is provided FREE OF CHARGE from 
the “BoatAnchor Manual Archive” as a service to 
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It was uploaded by someone who wanted to help 
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If you paid anyone other than BAMA for this manual 
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